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AGENDA TITLE: Public Benefits Program Grant — United Congregational Church Demand-side Management
Project ($75,769.75)
MEETING DATE: June 7, 2000
PREPARED BY: Electric Utility Director
RECOMMENDED ACTION: That the City Council approve a Public Benefits Program grant in the amount
of $75,768.75 for a demand-side management project at United
Congregational Church.
BACKGROUND INFORMATION: United Congregational Church (located on the corner of Hutchins Street and

Tokay Street) has embarked upon a multi-faceted energy efficiency and
equipment improvement project. Specifically, United Congregational Church
will be installing and/or retrofitting the following items within their facility:

» removing a number of inefficient HVAC (heating & cooling) units on the classroom area of the church property,
and installing new, highly efficient HYAC heat pump units;

> retrofitting all existing classroom, office space and sanctuary lighting with state-of-the-art fluorescent lighting and

associated controls;

installing a new, 15-ton energy efficient air cooled chiller (air conditioning system) for the sanctuary;

replacing the existing boiler, with a new, highly efficient piece of equipment that will compliment the

aforementioned 15-ton chiller;

» installing a new automated control logic system (often referred to as an energy management system), designed to
allow church personnel the ability to remotely schedule (turn on/off) and operate the facilities HVAC system.
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Attached for Council review is a copy of the comprehensive engineered energy analysis compiled by the City of Lodi
Electric Utility and the city's energy services partner, Energy Masters International. The report, which has been
presented to representatives of United Congregational Church, further outlines the energy efficiency and equipment
improvement projects currently proposed, as well as other pertinent information regarding this effort.

The Public Benefits Program grant in the amount of $75,769.75 reflects a 25% energy efficiency incentive rebate for
the total cost of the project to United Congregational Church. The 25% rebate is consistent with all other rebates
offered to commercial and industrial electric utility customers throughout Lodi that participate in the City of Lodi Energy
Services Partnership Program (which is an element of the City of Lodi Public Benefits Program).

FUNDING: 164605 — Public Benefits Program Fund (Category - Bemand-side Managgment)
FUNDING APPROVAL: ok, MR L%—
Vicky McAthie, Finance Director

Alan N. Vallow, Electric Utility Director
PREPARED BY: Rob Lechner, Manager of Customer Programs
ANV/RL/Ist
C: City Attorney

H. Dixon Flynn - City ﬁfnager
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701 SOUTH HUTCHINS LODI, CA 95240 209 368-1955

May 16, 2000

Mr. Alan Vallow
Electric Utilities Director
1331 South Ilam Lane

Lodi, California 95242

Dear Mr. Vallow:

We the members of the United Congregational Christian Church are excited about the
opportunity to upgrade our beautiful facilities with enhancements to both our climate control and
lighting systems. These improvements will allow us to worship in comfort, and to offer a
pleasing environment for meetings, concerts, and weddings to our community at large.

We appreciate the monies made available through the Public Benefits Program to help
defray incurred expenses, and respectfully request $75,770.00 from this fund.

We appreciate, as well, the tireless assistance of Rob Lechner and the representatives
from Energy Masters, Inc. Their expertise and cooperative spirit helped make a seemingly
daunting task manageable.

Very truly yours,

DA

-

Rev. Dr. James R. “Bo” Crowe
Pastor
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SECTION ONE
EXECUTIVE SUMMARY
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Energy Masters International is pleased to submit this final report outlining a
Comprehensive Energy Management and Facilittes Upgrade Plan for the United
Congregational Christian Church (UCCC). In this document we describe what we can
accomplish and present a detailed cost-to-savings ratio analysis. This report is the
result of extensive on-site study and technical analyses, and is reflective of our desire to
deliver the most cost effective, state-of-the-art and reliable energy and operational
savings solutions possible.

With over twenty years in the energy efficiency services and performance contracting
industry, Energy Masters possesses a long history of successful energy partnerships.
Our vendor independent approach assures that the UCCC will receive the most
objective and cost-effective program possible. We are a subsidiary of Northern States
Power Company (NSP), an investor owned utility providing electricity and natural gas,
with annual revenues in excess of $2.5 billion and assets exceeding $6.2 billion. This
alliance, along with our vast experience in energy services and objective approach to
energy retrofit practices, will provide the church with a package of services
unsurpassed.

This CEA was conducted in the following seven steps:

1. An on-site visit to each building to conduct a detailed survey of the:

o facility operating procedures and schedules;

« construction details including type and condition of doors and windows;

+ heating, ventilating and air conditioning (HVAC) equipment to determine
capacity, operation and condition, including operational measurements where
pertinent and practical;

s entire lighting system, space by space, recording type and condition of
fixtures, operation and typical light levels;

o all other specified energy consuming equipment or procedures; and
review of each building’s architectural, mechanical and electrical drawings.

2. Building heating, cooling and ventilation requirements were calculated to verify
whether the existing equipment is properly sized.

3. Analysis of one year of utility data to identify historical changes and to establish an
energy baseline which will be used as the beginning reference point.

4. |dentification, development and analysis of all potential energy saving
improvements. These analyses were accomplished through hand calculated
engineering procedures.

5. Determination of firm costs for the design, installation and project management of
each energy saving measure.

6. Preparation and presentation of the detailed CEA report to the UCCC.

—
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This comprehensive energy analysis includes the church sanctuary, administration,
classrooms and multi-purpose rooms. Our project team of Steve Croockewit, Mitch
Anderson, and Steve Brown (Air Systems) extends its thanks to Diane Nantt, Pastor Bo
Crowe, Carol Williams, the board-of-directors and all of the buildings’ staff members for
their complete cooperation in producing this analysis.

The goals of the United Congregational Christian Church Facilities Upgrades and
Energy Efficiency Program are simple, yet significant:

1. Provide the UCCC with a more productive and comfortable leaming, worshiping,
working and occupant environment.

2. Upgrade and/or replace old, inefficient and failed systems.

3. Increase the UCCC's profitability through additional revenue generation from
community utilization.

4. Reduce the UCCC’s energy, operating and maintenance costs.
5. Maintain or enhance safety and security levels.

Goal Achievement

The following measures represent an immediate and cost effective means by which to
achieve the goals stated above:

Sanctuary
1. Install air conditioning for the sanctuary.
2. Retrofit the existing lighting system and install automated occupancy controls.
3. Install a new automated and programmable temperature control system.
4. Replace failed heating hot water supply piping.

Classrooms

—

. Replace existing package HVAC units with High Efficiency Heat Pumps.

N

Retrofit the existing lighting system and instali automated occupancy controls.

w

Install a new automated and programmable temperature control system.

4. Re-condition existing HVAC unit in Plymouth room; add heat strip and
programmable thermostat.

-
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5. Optional roof replacement.

Central Plant
1. Replace existing boiler with high efficiency boiler

2. Commission hydronic system and perform needed system maintenance,
repairs and upgrades.

Facilities Maintenance and Monitoring Services

1. Provide 3 year preventive maintenance on all HVAC and Controls systems

2. Provide 3 year facilities supervised monitoring services,

Initial Training

To aid in the implementation of these energy-saving measures, we provide a “people
oriented” training program that is guaranteed not to disrupt productivity or create an
uncomfortable environment. This program will be tailored to your needs. We have
experience in training all levels of staff. Building staff will be trained in energy saving
measures within their workspace. We endeavor to change habits within your work force
to allow everyone the opportunity to save energy dollars with a program that suits your
facility’'s needs.

Verifying our Success

An important component of this program involves the measurement and verification of
the projected performance. After all measures are installed, Energy Masters
International will conduct, for a period of one year, a detailed monitoring and verification
program to validate the performance of the systems installed and to verify the savings
we estimated from baseline conditions. This program will be funded by the Lodi
Electric Utility Department (as part of their contribution to this project) at no cost
to the United Congregational Christian Church.
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ENERGY PARTNERSHIP PROGRAM
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SECTION TWO
FACILITY PROFILE
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Facility Profile

The facility consists of (2) buildings; the sanctuary and classroom/fellowship hall
structure. The buildings were criginally constructed in the 1950’s.

The sanctuary consists of a main assembly (pews), a foyer, office, side rooms,
and sacristy. A high vaulted ceiling covers the sacristy and the main assembly.
The offices and foyer have a low ceiling/flat roof. The sanctuary is approximately
7,800 ft? in total area; the assembly/sacristy account for 4,800 ft* .

The classroom building is divided into (10) classrooms, a fellowship hall (roughly
the size of four classrooms), a storage area, an office, and a central basement
mechanical/electrical room. The building has a saw tooth roof design and is
connected to the sanctuary by covered walkways. The total building area is
approximately 5,940 ft* .

The sanctuary provides a house of worship for an average of 150 parishioners
every Sunday from 10-11am. Special events are rare, occasional concerts and
conferences occur only 4 to 5 times a year. Choir practice is held in the
sanctuary on Wednesday evenings. The main office is usually occupied during
the day.

The classrooms house 30-40 students and teachers (Headstart Program) all year
round. The congregation utilizes the fellowship hall for dinners and gatherings of
up to 100 people. The nursery and Plymouth rooms are used on Sundays and
for special events. The fellowship hall is sometimes used as a polling station and
is home once a month to the quilters guild.

AR FI ,
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BUILDING PROFILE

Lighting Systems

The following table shows the lighting fixture types found at the United
Congregational Christian Church:

Lighting Fixture Type Quantities
LOBBY REC. CAN,1-200 INC. 4
DISPLY TRK HEADS,1-100 INC. 2
CLOSET INC, 1-100 1

REAR OFFICE STRP,2-8T12, SL,SB 2
RST RMS INC, 1-100 1
BACK STAGE STRP,2-8T12, SL,SB 4
INC, 1-100 2
EXIT SIGNS INC,2-40 4
SANCTUARY STRP,2-8'HO 28
SOFFET
STAGE SPOTS HEADS,1-150 10
STAGE BACK LIGHT SPOTS,1-300 INC. 9
STRP,2-8'HO 3
OFFICE WRP,2-4T12,SL,SB 6
RST RM INC. 1-100 3
MECH. RM INC. 1-100 1
PASTOR'S OFF. WRP,2-4T12,SL,SB 6
MECH. RM INC. 1-100 1
EXTERIOR 0
BREEZE WAY INC. 1-100 16
BOILER RM INC.1-150 5
STRP,2-8'T12, SL,SB 1
CLSS RM WING JELY JAR,1-100, INC. 7
WALL PAK WALL PAK,1-500 QRTZ 2
BELL TWR FLD,1-500 QRTZ 1
RST RMS INC. 1-100 12
CLASS RMS 0
#1&3 PEND. STRP,2- 8
4'T712,SL,SB
RST RM INC. 1-100 1
#57938642 PEND. STRP,2- 42
4'T12,SL,SB
#11 FELWHALL & PEND. STRP,2- 28
KTCHN 4'T12,SL,SB
CANS,1-100, INC. 2
EXIT SIGNS INC,2-20 4
OFFICE WRP,4-4T712,SL,SB 1
STORGE INC, 1-200 2

tepebal property of Energy Maslers inlernational Not lo be reg




The existing lighting system is dated T-12 fluorescent and incandescent
technology and has not been retrofitted to incorporate current energy efficient
lighting measures such as new state-of-the-art electronic ballasts, T-8 and
compact fluorescent lamps. A lighting retrofit/conversion throughout the buildings
would improve energy efficiency, enhance lighting levels, and reduce
maintenance costs. With the additional instaliation of motion sensors in selected
areas such as the offices and classrooms, there would be added energy
efficiency savings simply by saving the time associated with lights being left on in
rooms that are not being occupied and control of the lighting system during non-
business hours. Occupancy sensors will also eliminate manual operation and
increase lamp life.

The conversion of these fixtures represents an excellent means to reduce energy
costs, while concurrently increasing the quality of the light produced by the
fixtures. Not only are these systems more energy efficient, but they produce light
that creates a more natural, color-corrected learning, worshiping and working
environment.

The central plant’s natural gas-fired boiler heats the sanctuary. A closed loop hot
water (hydronic) system supplies the (2) vertical air handler's hot water coils.
Note: The existing hot water supply line has failed and needs replacement.
The air handlers are housed in mechanical closets on each side of the sanctuary.
They provide warm air via an underground duct system to floor mounted grilles
located along the length of the building. A 3-way control valve modulates to
maintain space temperature and provide constant water flow through the system.
The air handler fans are controlled by a twist timer and are manually operated on
an as-needed basis.

The central plant heats the classrooms and fellowship hall as well. Each space
has a ceiling suspended unit ventilator which provides warm air to the space.
Separate packaged rooftop HVAC units provide the cooling. The (6) units provide
cool air to the space via individual rooftop ductwork systems. Room thermostats
manually control both heating and cooling.

The central mechanical plant consists of (1) a natural gas fired boiler and (2) re-
circulating pumps for the hydronic system. The original design for the plant
allowed for the future addition of cooling equipment. This type of system, known
as a Dual Temperature Water 2-pipe system, is capable of providing either hot or
cold water to the air handling systems in the classrooms and sanctuary. This
system can be very effective, but is limited by its inability to provide simultaneous
heating and cooling and its lengthy, non-producing transition from one mode
(heating) to the other (cooling). Since the cooling equipment was never added to
the central plant, the sanctuary has no cooling.

rooetdes cal preperty of Enersy Master s intornational Notto be roproduced or distributed without prior written Energy Masters approval



SUMMARY - UTILITY EXPENSE HISTORY

The charts that follow summarize the United Congregational Christian Church’'s
utility usage from December of 1998 to November of 1999.

The energy demands for the facility are met through the use of electricity and
natural gas. Electricity is provided by the Lodi Electric Utility Department and the
natural gas is provided by PG&E. The applicable rate tariffs are G1 and GNR1
respectively.

The average cost for electricity used in this analysis is given in the table below,
and addresses those costs accrued for calendar year 1999.

Utility Usage
Electric Usage 57,646 KWh
Electric Demand 0 KW
Natural Gas 6,634 Therms

The next table reviews the costs and average costs for utility usage over the
same period of time as the table above.

Utility Cost Average Cost
Electric Usage $6,662 $0.112 KWh
Electric Demand 0 Kw
Natural Gas $4,274 $0.64 Therms

The following charts illustrate electric and gas usage for the church over the
same one-year period.

Figure 1 on the following page shows the cost summary for both natural gas and
electricity in table and bar graph format. It also shows key index figures for the
facility.

Figure 2 shows the energy consumption history and combines natural gas and
electricity into common units of measure. Key indexes are again included.

Figure 3 presents the electric use profile in energy units of kWh, Mbtus, and
dollars.

Figure 4 shows the natural gas use profile in energy units of therms, Mbtus, and
dollars.
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First Congregational Christian Church
701 S Hutchins St
Lodi, CA. 95240

COST SUMMARY

495 - - -

Dec-98 | $ 602 |$ $ $ $ $ 1097
Jan-99 | $ 779 | $ 456 | $ - |$ - | - ls 123
Feb-99 | $ 595 | $ 278 - |3 N - s 1o
Mar-99 | $ 543 | $ a31|$ R - s - s 974
Apr-99 | $ 379 | $ 573 | $ - | - s - |s 952
May-99 | $ 308 | $ 578 | $ - 13 - | - |3 886
Jun-99 | $ 240 | $ 569 | $ - s - | - |8 809
Tul-99 |$ 104 | $ 578 | $ - |s - | - |$ 682
Aug-99 | $ 98 | $ 677 | $ - s - s - | 775
Sep-99 | $ 103 ]$ 7971 $ K - |s - s 900
Oct-99 | § 100 | $ 589 | § - |s - |s - |s 689
Nov-99 | $ 42218 491§ - |3 - |s - |$ 913

MONTHLY UTILITY COSTS

$1,400 +

$1,200

$1,000 -

3 4
{ Dec- Jan- Feb- Mar- Apr- May- Jun- Jul-898 Aug-
98 99 99 99 99 99 99 99

Sep- Oct- Nov-
99 99 99

13,740 { Square Feet (SF)

Facility Size
Annual Electricity Costs $ 6,662 61% of Total
Annual Natural Gas Costs $ 4,274 39%  of Total
Annual Water Costs $ - 0% of Total
Annual Sewer Costs 3 - 0% 13740
Total Annual Costs $ 10,936
Annual Electricity Cosis $ 0.48 | Per Square Foot
Anmual Natural Gas Costs $ 0.31 | Per Square Foot
10
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First Congregational Christian Church
701 S Hutchins St
Lodi, CA. 95240

ENERGY SUMMARY

5,360 861 18,288 86,100 104,388 7,597
Jan-99 4,920 1,145 16,787 114,500 131,287 9,555
Feb-99 4,600 897 15,695 89,700 105,395 7,671
Mar-99 4,640 867 15,832 86,700 102,532 7,462
Apr-99 4280 691 14,603 69,100 83,703 6,092
May-99 4320 558 14,740 55,800 70,540 5,134
Jun-99 4246 414 14,487 41,400 55,887 4,067
Jul-99 4,320 161 14,740 16,100 30,840 2,245
Aug-99 5,080 149 17,333 14,900 32,233 2,346
Sep-99 6,000 153 20472 15,300 35,772 2,603
Oct-99 4,560 141 15,559 14,100 29,659 2,159
Nov-99 5,320 597 18,152 59,700 77,852 5,666

MONTHLY ENERGY CONSUMPTION

[INat Gas
B Electric
Dec-98 Jan-99 Feb-99 Mar99 Apr-99 May99 Jun-99 Jui-99 Aug-99 Sep-99 Oct-99 Now-99
Facility Size 13,740 | Square Feet
Annual Electricity Consumption 4.20 | KWH Per Square Foot
Annual Natural Gas Consumption 0.483 |13740
Other Energy Consumption - | UNITS Per Square Foot
Highest Demand Charge (Connected Load) - | Watts Per SqFt
Annual Electric Energy Intensity 14315 | BTUs Per SqFt Per Therm | 23%

heies Al pronecty of Enera
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First Congregational Christian Church

701 § Hutchins St
Lodi, CA. 95240

PPropiiediy oy

Jan-99
Feb-99
Mar-99
Apr-99
May-99
Jun-99
Jul-99
Aug-99
Sep-99
Oct-99
Nov-99

onhich

TYPE: ELECTRIC
RATE;

Gl

18,288 $ $ by . $

28 4920 16,787 176 | $ 4373418 - $ 1833 | $ 455.67 1,222
31 4,600 15,695 148 % 408891} $ - s 18271 % 427.16 1,142
31 4,640 15,832 15018 412451 8 - $ 1828 | 8§ 430.73 1,152
29 4,280 14,603 148 | $ 5549918 - $ is821 (3% 573.20 1,063
31 4,320 14,740 139 1% 560.171 % - s 1821189 578.38 1,073
32 4,246 14,487 1331% 550581 % - $ 1820 % 568.78 1,054
29 4,320 14,740 1491 % 560.17 1% - $ 18211 % 578.38 1,073
30 5.080 17,333 {6918 6587218 - L 18371 $ 677.09 1,261
33 6,000 20,472 18289 77802 | $ - b 18551 % 796.57 1,490
28 4,560 15,559 16318 571361 $ - hy 1809 % 589.45 1,132
30 5,320 18,152 177183 4728918 - $ 18411 $ 491.30 1,321

S |

MONTHLY ELECTRIC COSTS QOTHER |

BDEMAND
BENERGY

Dec-98 Jan99 Feb-99 Mar-09 Apr-99

May-99  Jun-99
BASE YEAR

Jul-99

AUg-99 Sep92 Oct98  Now-99

Facility Size 13,740 | Square Feet (SF)
Baseline Annual Cost $ 6,661.58 |Annual Total
Annual Electricity Cost $  0.4848 | Por Square Foot
Average Electric Rate $  0.11i18 | Per KWH
Annual Electricity Consumption 4,20 | KWH Per SF |
Average Electric Demand Rate $ - Per KW

Highest Demand Charge (Connected Load) Per Therm | Watts Per SF l

12
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First Congregational Christian Church TYPE: NATURAL GAS
S Hutchins St
Lodi, CA. 95240

Dec-98 30 861

e 86,100 602.37 $ 602(8% 070 6,266 |$ 0.044
Jan-99 33 1,145 114,500 779.38 $ 771918 0.68 833318 0.057
Feb-99 30 897 89,700 595.29 $ 5958 066 6,528 1% 0.043
Mar-99 32 867 86,700 543.45 $ 543§ 063 6,310 [§ 0.040
Apr-99 29 691 69,100 379.09 $ 379§ 055 502918 0.028
May-99 30 558 55,800 308.060 $ 30818 055 4061 1% 0.022
Jun-99 29 414 41,400 240.31 $ 24018 058 301318 0.017
Jul-99 32 161 16,100 103.61 $ 104 8% 064 1,172 |$ 0.008
Aug-99 30 149 14,900 98.15 $ 98 | § 066 1,084 |$ 0,007
Sep-99 32 153 15,300 103.12 $ 10318 067 1,114 1% 0.008
Oct-99 30 141 14,100 99.55 $ 1000j$ 071 1,026 |$ 0.007
Nov-99 30 597 59,700 421.62 3 42218 071 4,345 1% 0.03]

MONTHLY NATURAL GAS COSTS

$900 -

$800 —

$700

$600

$500 1

$400 1 — 1

$300 | =

$200 1 i

$100 4 =

$ : + + ; : t f + . > l

Dec-98 Jan-99 Feb-99 Mar-89 Apr-989 May-99 Jun-99 Jul-99 Aug-99 Sep-99 Oct-89 Nov-99

Facility Size 13,740 |Square Feet (SF)
Baseline Annual Cost $ 4,274 |Annual Total
Annual Natural Gas Costs | $  0.31 |Per Square Foot
Average Natural Gas Rate (Includes All Costs) $ 0.64 |Per Therm
Annual Natural Gas Consumption 6,634 |Therms
Annual Natural Gas Consumption 0.48 [THERM Per SF
Annual Natural Gas Energy Intensity 48,282 |BTU's Per SF
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Facility End-Use Profile

PROJECT: First Congregational Christian Church
LOCATION: 701 S Hutchins St SIZE:
Lodi, CA. 95240

ELECTRIC $ $

6,662 0.48 196,688 14,315
NATURAL GAS $ $

4,274 0.31 663,400 48,282

OTHER

LIGHTING 28% $ 34% $

1,865 634
MECHANICAL 69% $ 36% $

4,596 1,655
MISC 3% $ 0% $ .

HEATING 82% $ 21% $
3,505 736
HOT WATER 17% $ 0% $ -
727
OTHER 1% $ 0% $ -
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SECTION THREE
TECHNICAL ANALYSIS & SCOPE OF WORK
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This section provides a description of the systems upgrades and energy savings
measures we recommend for each building. Please refer to “Section IV - Financial
Summary” for a summary of the costs and associated savings for each of the
program components.

Expressed Facility Needs

The church has expressed a desire to more fully utilize their sanctuary facilities. They
plan to add a second Sunday service in 2000. They would also like to attract more
use from community groups. However, the lack of air conditioning for the sanctuary
imposes a barrier to extended facility use. Outside groups will be reluctant to use the
facility during the summer months due to the lack of air conditioning. Congregational
use is inhibited as well. For example, the choir does not typically perform during the
summer because it is too hot where they are seated.

The controls for the environmental systems are also a concern. They are reported to
be too complicated for the staff to use effectively. Since controls are manual, the
potential exists for wasted energy by running equipment during unoccupied periods.

In addition, the central boilers as well as the rooftop HVAC units have reached their
useful life expectancy. Not only do they operate inefficiently, they will soon
experience abject failure, resulting in “emergency’ need to replace conditions.
Emergency replacement of equipment is more costly and disruptive than planned
replacement. Waiting until equipment fails before replacing it also creates a “lost
opportunity”; system operational and efficiency improvements are not made because
no time is available to thoughtfully design an energy efficient replacement plan and
implement it.

As further analysis of the central plant boiler EMI and Air Systems performed a
pressure check of the existing hot water supply line to the Sanctuary and
found that the lines did not hold pressure, indicating that the lines had failed.

THroskden vasproperty of Eneryy Mastars International Not to be rependuced or distributed without prior written Enerqy Masters approval,
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In addition, as part of this analysis, we performed an air balance on the existing
sanctuary air handling systems. We discovered that these systems are only moving
about 60% of their design airflow. We determined that the air supply restriction is due
to dirty coils.

Lighting & Lighting Control Retrofit

The lighting retrofit proposed below will offer many benefits to the church and
classroom facilities:

Reduced Energy Consumption New T8 lamps and electronic ballasts
consume half the energy of the existing
T12 systems. Occupancy sensors turn
off unneeded lights when unoccupied
and control unneeded after-hours run
time.

Longer Life New T8 lamps have a rated life span of
20,000 hours — double that of existing
T12 lamps.

Better Light Quantity and Quality T-8 lamps produce the highest lumens
per watt and more natural color.

Lower Cooling Load Requirements Air conditioning equipment run time
and energy consumption will be
reduced.

Trouble Free Warrantee Service Energy Masters warrants fluorescent
fixtures and T-8 lamps for one year,
and electronic ballasts for five-years.

T12 Lamp and Ballast Disposal The cost of lamp and ballast disposal is
included.

The Energy Conservation Measure (ECM) recommendations listed below will result
in improved light levels and energy savings in each space throughout the facilities.

ECM Title: Lighting Control Devices

Present Condition: The following locations can be retrofitted with lighting controls to
reduce electric energy consumption: Back Stage, Rear Office, Rest Rooms, Offices
and Classrooms 1-9.

Modification: Install motion, sound or infrared occupancy sensors in series with or in
place of the light control switch as follows:

16 - Wall mounted occupancy sensors
3 - Ceiling mounted occupancy motion sensors

e gl property of Epergy Masters Intarationar Not to be




ECM Title: Electronic Ballasts and T-8 Fluorescent Lamp Retrofit/Conversion

Existing lighting components include four-foot and eight-foot fluorescent fixtures with
T-12 (4’) 34 watt and (8') 123 watt fluorescent lamps. These lamps are driven by
standard magnetic ballasts, which, combined with the T-12 fluorescent lamps,
contribute to a highly inefficient lighting system.

ECM:

installation of electronic ballasts and new energy saving 32 watt T-8 lamps will
reduce energy consumption and improve the current light level intensities. Electronic
ballasts are designed to operate lamps at lower wattage due to the higher frequency
provided to the lamps from the ballast. The electronic ballast also operates at a lower
temperature than conventional ballasts, which extends ballast life significantly and
lowers cooling load requirements.

Spaces to be retrofitted include the following:
e All Offices

Sanctuary Soffet

Classrooms

Meeting Rooms

Back Stage

Rest Rooms

Boiler Room

ECM Title: Compact Fluorescent Conversion

The existing Lobby, Mechanical Rooms, Display Case, Classroom, Rest Rooms,
Breeze Way and selected exterior fixtures currently use inefficient high wattage
incandescent lamps.

ECM:

The existing fixtures will be converted to high efficiency low wattage compact
fluorescent lamps with electronic ballasts.

ECM Title: Exit Lamp Retrofit

The existing exit signs use (2) 20 watt incandescent lamps. Exit lamps are normally
illuminated 24 hours per day or 8,760 hours per year and must be visible from a
specified distance in accordance with local fire codes.

The exit signs can be retrofitted with a 3 Watt LED (light emitting diode) lamp kit. The
kits contain all materials necessary to retrofit each existing exit fixture.
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This lamp replacement will provide comparable light output while reducing energy
consumption and lamp maintenance. The average rated life of an incandescent lamp
is 2,000 hours compared to a rated life of 100,000 hours for the LED lamp kit. With
these lower wattage lamps, the fixture will also operate at a cooler temperature.

Spaces to be retrofitted include the following:
e All exit signs in all buildings
Iin summary, the proposed lighting system retrofits will offer these benefits:
v' Reduced energy consumption and electrical costs
v" Reduced maintenance and replacement costs
v Extended equipment life
v Enhanced lighting system performance
v More comfortable learning, worshiping and work environment.

v Warranteed, trouble free operation

Trouble Free Service — Qur Warranty

Energy Masters International, Inc. and/or its subcontractor warrant the fluorescent
lighting systems installed by Energy Masters International, Inc. andfor its
subcontractor at the United Congregational Christian Church. The warranty
provisions are as follows:

Fluorescent fixtures have a warranty period of ninety days from the date installation is
completed. Energy Masters international, Inc. and/or its subcontractor will at no
charge including labor, materials, and workmanship repair or replace any energy
saving fluorescent lighting fixtures installed as specified in the scope of work contract
that fail within a ninety day period. This includes fixtures, lamps, ballasts, end clips
and fixture wiring connections.

T-8 lamps have a manufacturers warranty of three years from the date of the
installation. Energy Masters international, Inc. and/or its subcontractor, will at no
charge including iabor, materials, and workmanship repair or replace any energy
saving T-8 lamps installed as specified in the scope of work contract that fail within
the initial ninety day period. Should the lamps fail anytime after the initial ninety days
of installation, the manufacturer will be responsible for lamp replacement.

Electronic ballasts have a manufacturers warranty for five years from the date of
installation. Energy Masters International, Inc. and or its subcontractor, will at no
charge including labor, materials, and workmanship repair or replace any energy
savings electronic ballasts installed as specified in the scope of work contract that fail
within the initial ninety day period. Should the ballasts fail anytime after the initial
ninety days of installation, the manufacturer will be responsible for ballast
replacement.
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This warranty covers only those fixtures, wiring and lighting components installed by
Energy Masters International, Inc. andfor its subcontractor as specified in the
installation contract, and is in addition to any manufacturer’'s expressed warranties on
installed components. Should the church request additional warranty options, EMI
will custom design warranties to the requirements and include additional warrantee
costs in the project.

PCRB Ballast Disposal

All existing PCB ballasts will be removed and properly disposed of in compliance with
appropriate laws and regulations. Disposal is included in project cost.

Mechanical System Improvements

In order to provide cost effective air conditioning for the sanctuary it is best to utilize
the existing hydronic (closed loop water) system. Since the original design allowed
for changing the system into dual water temperature operation, engineering analysis
was performed to best determine system modifications. It was determined that the
largest cooling unit that could be added to the existing system was a 15 ton air-
cooled chiller. This unit must be located outside. The area west of the boiler plant (in
the parking lot just in front of the metal sheds) appears to be the most practical
location. Hydronic system modifications to allow for the piping interconnections and
the addition of changeover control valves will also be required.

In order to improve the ability of the new system to adequately switch from seasonal
heating to cooling mode, the classroom heating system would be eliminated from the
hydronic loop. This will allow for more efficient operation of the chiller and boiler.
Since the modified system will have a smaller heating load, a smaller, more efficient
boiler will be installed to replace the existing boiler and the failed hot water supply
lines will be replaced.

Proper operation of this system will be required in order for the maximum cooling
needs to be sufficiently met. A worst case scenario might be an August afternoon
wedding with 200 plus people in attendance. Due to the inefficiencies inherent in
supplying cool air from floor grilles and the large latent heat load from people, a pre-
cooling mode of operation will be required. In fact, pre-cooling for all summer events
is highly recommended. Pre-cooling is done by starting the cooling systems 2-4
hours ahead of the anticipated event. In addition, the space temperature is set
slightly lower than usual, or than is required. Although the space may seem slightly
cool to the occupants when first entering, the space will quickly warm up from large
number of peaple present. Space temperature will glide slightly during the 1-2 hour
event, but will remain comfortable. Without pre-cooling, the existing hydronic system
would not be large enough to satisfy extreme short periods of maximum cooling
demand.
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Additional upgrades and maintenance improvements to the hydronic system will also
include resizing and replacing the re-circulating pump, checking existing valves for
proper operation, checking for leaks, flushing and treating the entire closed loop
water and cleaning the existing coils system.

Controls

A new automated temperature control system will be required for the dual
temperature water system to operate efficiently. To simplify environmental control for
the sanctuary, a central interface point for the control system should be provided to
simplify scheduling and temperature adjustments. It is recommended that an
override button be accessible to church staff so that the sanctuary heating/cooling
system can be operated any time for limited periods. Church staff will also be able to
adjust space temperature for the sanctuary during these override periods. Since pre-
cooling is more complicated, it is recommended that three to four event categories be
created for pre-cooling strategies. In order for the church to initiate a typical event, a
schedule or telephone call can be made to a 24-hour service center with modem
access to the control system. The service center will then automatically program the
system to operate according to the scheduled event. This type of system control will
require a maintenance contract with a control/service company as well as installation
of a dedicated telephone line for the control system.

The classrooms and fellowship hall will need a new heating system. Since the
ductwork has to be replaced for the impending re-roofing and the existing cooling-
only units need to be replaced as well, the most efficient remodel will be to install new
rooftop Heat Pump units capable of both heating and cooling the space. These units
will be provided with electronic programmable controls to provide ease of use and yet
restrain equipment runtime during unoccupied periods.

Roof Replacement

The church is considering replacement of the roof over the classrooms and flat areas
of the walkways and sanctuary. The new roof is being considered because of the
deteriorating conditions of the current roof and the resulting costly repair bills.
Integrating the roof replacement with the mechanical and electrical project will
provide for proper coordination between the trades and help minimize multiple points
of contact for construction.

Two roofing contractors have visited the facility and have tendered proposals for the
work. The table on the following page (Table 1) shows how the roofing proposals
compare to each other.

Our initial recommendation is for option 2 from Alpine Construction. Please note that
the proposals explicitly warn that dry rot damage may be present and that the
required repair of such damage is not covered in the proposal. Additional costs for
dry rot repair must be allowed for when budgeting money for this project.
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United Congregational Christian Church

ROOFING PROPOSALS
COMPARISON TABLE
Description Alpine opt 1 Alpine opt 2 Alpine opt 3 Bechthold opt 1
Remove existing roof and | Included Included Included Included
mspect
Repair any dry rot Extra cost Extra cost Extra cost Extra cost
uncovered
Install plywood crickets Included Included Included NOT
over flat deck to allow INCLUDED
water (o properly drain
(160 ft2)
Install (32) metal pitch Included Included Included NOT
pockets for flat deck in INCLUDED
front of sanctuary
ROOF TYPE AT SAW Fiberglass Roof | Same Duro-Last Fire Retardant Mineral 4ply
TOOTHS Shingles Reinforced Thermoplastic Fiberglass
Membrane Roof System System
Underlayment 301b felt Same =000 | emememerecceeaeoee- B
Attachment method Nails; 7111« [ ——— (R
Specifically, No
Staples
ROOF TYPE AT FLAT, | Mineral 4ply 4ply Modified Duro-Last Fire Retardant Mineral 4ply
VALLEY, & TURN UP Fiberglass Fiberglass System Reinforced Thermoplastic Fiberglass
AREAS System Membrane Roof System System
1 ply Nail-on Nail-on Perma Glass Single Ply Membrane Nail-on
Fiberglass Base | Ultra Base Fiberglass Fiberglass Base
Sheet Sheet
2" ply Intermediate Perma Glass Ultra Ply | None req. Fiberglass Ply IV
Fiberglass Sheet | V1
37 ply Intermediate Perma Glass Ultra Ply | None req. Fiberglass Ply IV
Fiberglass Sheet | VI
4% ply Cf Mineral Brai/Flex 170 — Heavy | None req. 721b Granulate
Surfaced Cap Duty Mineral Surfaced (white) Cap
Sheet SBS Modified Asphalt Sheet
Membrane
Instailation method Bonded Together | Not Specified Computer Aided Drawing Not Specified
of Roof Sent to Mfgr. Roof
Manufactured at Factory
Asphalt type Hot Mopped Hot Mopped None req. Hot Mopped
Asphalt rate 25lbs per 100 i2 | 251bs per 100 fi2 . 251bs per 100 ft2
Roof penetration None Additional Layer of Vinyl Duro Last product Not specified
treatment Flex 170/Flashing Mech. Fastened. Boots are
Custom Fitted
Manufacturer Warranty 25 Years — 25 Years — Material 15 Years for Not specified
Material Defect Defect Repairs/Replacements
Labor Warranty 4 Years 4 Years 2 Years 3 Years
Price $30,408.00 $32.868.00 $38,988.00 $40,699.00
Alternate 30 Yr Warranty Add $1,214.00 Add $1.214.00 E—
Alternate 40 Yr Warranty Add $2,720.00 Add $2.72000}  emee-
Cost Difference ——— $2.460.00 $8,580.00 $10,291.00
Payment Terms 50% When
Materials Arrive
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Energy Analysis of Proposed Scope of Work

it is important to define “cost avoidance”. Due to the fact that the project will be adding
additional energy consumption for cooling the sanctuary and the anticipated increase in
usage of the facilities in general, the actual energy consumption and costs compared to
previous years may not decrease. In fact, the energy consumption may increase
because of increased usage in the summer months. However, how much higher would
the energy costs have been if energy efficient design was not utilized? Cost avoidance
is the appropriate comparison of what it would cost to utilize the existing equipment,
with the addition of standard efficient air conditioning for the sanctuary, versus the
proposed energy efficient design to meet the expanded usage needs. Had the church
gone forward with emergency and minimum first-cost replacement of the central plant
boiler and expanded the usage of the facilities, they would have experienced energy
costs 28% higher than it would take to operate the proposed efficient systems.
However, because these energy and operational improvements are being considered
for installation, its reasonable to estimate that there will be savings generated from
these comprehensive efficiency upgrades when installed.

Highlights of the proposed energy efficient design:

e New heat pump rooftop units for the classroom wing with SEER ratings greater
than 12.

Removal of all existing heating hot water fan coil units in the classroom wing.
High efficiency hot water boiler — up to 85% efficient.

Replacement of the failed hot water supply lines to the Sanctuary.
Reconditioning of the HVAC unit for the Plymouth room and installation of a heat
strip.

Cleaning of the existing air handler coils in the Sanctuary.

e Automated temperature control system with simple user interface. EMS capable,
including pre-cooling strategies for Dual Temperature Water System.

Dual temperature water system with automatic changeover.

Properly sized heating/cooling equipment.

New rooftop ductwork lined with insutation.

New energy-efficient, air-cooled chiller.

Newly commissioned systems, operating at design performance.

(3) year preventive maintenance and remote monitoring services for all HVAC
equipment and temperature controls.

® 06 o ¢ o o
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SECTION FOUR
FINANCIAL SUMMARY
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Energy Masters has performed a Comprehensive Energy Analysis of the UCCC

and has identified several energy saving opportunities which, when implemented,
will result in significant utility cost savings. Table 1 shows the existing utility cost,

the retrofit and the associated savings. These figures represent a reduction in

utility cost of 21 percent.

Table 1
Energy Savings Existing Potential
Summary Avoidance
Annual Electric Usage (kWh) 57,018 17,062
Natural Gas Usage (Therms) 6,634 1,006
Estimated Utility Costs ($) 10,936 2,289

The scope of work to be included in the Energy Partnership Program will
represent a comprehensive package of Energy Conservation Measures (ECMs)

with financial paybacks.
ECMs:

Sanctuary

-

N

3. New energy efficient re-circulating pump.

4. Repair/Clean existing fan coils.

5. Re-design hydronic system to a dual temperature water system and

replace failed hot water supply lines.

6. New automated temperature control system.

. New energy efficient 15-ton chiller to provide A/C for the sanctuary.

. New energy efficient heating hot water boiler - up to 85% efficient.

7. New T-8 lamps, electronic ballasts, and automated lighting controls.

8. Commission new systems for optimum operation.

9. (3) year preventative maintenance and supervised facilities monitoring

program.

Classrooms

1. New rooftop heat pump units with SEER rating greater than 12.

S A R R R AN
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2. New HVAC controls.

3. Recondition existing HVAC unit for Plymouth room; install new heat
strip and programmable controls.

4. New T-8 lamps, electronic ballasts, and lighting controls.

5. Commission new systems for optimum operation.

6. (3) year preventative maintenance and supervised facilities monitoring

program.

The following summary reflects the cost breakdown for the UCCC Facility
Improvement and Energy Efficiency program.
All project costs shown below are complete turn key installation costs. Included
are all project management, construction management, program administration,
rebate coordination, contingency and disposal. Not included are city permits or

fees, and dedicated data-grade phone line for automated temperature controls
system supervised monitoring services.

i R R R
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SECTION FIVE - ABOUT
ENERGY MASTERS INTERNATIONAL
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Energy Masters International is a wholly owned subsidiary of Northern States Power
Company (NSP), a forward thinking investor owned utility headquartered in Minneapolis
with annual revenues in excess of $2.5 billion and assets exceeding $5 billion. Active in
39 states, Energy Masters has completed over 1,000 comprehensive energy projects,
encompassing 125 million square feet in several thousand buildings across the country.
In the lighting arena, we have completed upgrades in over a half billion square feet of
office, commercial and manufacturing space.

NSP is also the parent company of our sister agency, NRG Energy, which is one of the
largest thermal providers of energy in the U.S. In addition to owning and operating the
district cooling and heating plants in San Francisco, Pittsburgh, San Diego and
Minneapolis, NRG is among the largest independent power producers in the world.

With over 23 years in the energy field, the Federal Government has recognized Energy
masters International as a leading energy services firm. We hold the classification of
“Super ESPC,” one of the highest honors conveyed to private firms by the government
and are among a select group of firms that are pre-authorized to complete work in
government facilities across the country.

Energy Masters International has performed successfully in the national corporate
facilities of such well-known firms as:

Home Savings Pizza Hut First National Bank
AT&T Mobil Qil Capital Federal Savings
Sheraton Hotels Federal GSA US Postal Service
Prudential Insurance Domino’s Pizza National Semiconductor
Target Stores 3M United Parce! Service
Sears HB Fuller

Further, local corporate facilities for which EMI has performed and provided services
include:

Wallace Computer Services, Inc.
City of Lodi, Municipal Buildings
Twin Arbors Athletic Club
Fairmont Signs, Inc.

Bank of Lodi

26
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HIGH EFFICIENCY DIRECT FIRED HOT WATER BOILER

Feb-17-00 04:04FP

PARKER

BOILER

SL HOT WATER [?

Atmospheric or Premix Low NOx Parker“R” Models
300000 {o 2.160.000 BTU Gas Fired

Bent Steel Tube Construction
Introduting @ new line of Hot Water
Bailers ncorporeting a builtin firped
stee! tube bundle in addition to the
stondard boiler tubes. These heavy
duty finned tubes are ploced above
the standord Porker tubes, ond they
significontly intrease the emount of
heat absorbed from the flue gases,
thus increasing boiler efficenty.

With the additionel heating surface,
the already tong Parker Hot Water
Bailer life is extended even further.
The efficiency with Atmospheric
Burner firing is B2 - B4%, ond with
cur Premix Metal Fiber Law NOx
Burnes the efficiency is 85%. Test
unifs have been in the field under
karsh tonditicns operating suecess-
fully for S years.

ADVANTAGES
1. Large Heating Surface

A lorge amount of heating surface pro-

vides incrensed efficiency, long boder
life and minimizes chentes of scaling.

2. Simplicity

The design of the boiler and control
system is such that the bailer can
be easily operated, maintoined and
repoired by regulor personael. Gn
otmospheric unifs simplicity is o
decided odvantage os there ore

no tomplicated controls, blowers,
or burner oir adjustments,

PARKER

BOILER CO.

NEVER A COMPROMISE FOR QUALITY OR SAFETY

3. Codes

Al Porker Direct Fired Boilers o:e mon-
ufactured in occordance with the ASME
Power & Healing Boiler (odes ond reg-
istered with the Naticnal Boerd of
fofler and Pressure Yesse! Inspeciors.

Hot Water Boile
2.1650.000 BT fapu

Pressures Lo 250 PS

Natural gos and PG fired modals
ore ETL Listed “Industriof and
Commerciol Gas Firad Peckaged
Bailers” certified to UL795, for indoor
or outdoor service. (anodian models
are CETL Listed.

High Efficiency
Direct Fired

¥

304,000t

¢

Temperatures to 330°F

[

5930 Bondini Baulevord
Los Angeles (4 90040-2998

fax (212) 722-284

8

Phone (213) 727-9800

BROCARE20IR
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HIGH EFFICIENCY DIRECT FIRED HOT WATER BOILER
Atmospheric or Premix Low NOx ParkerR” Models
300000 to 2.160.000 BTU Gas Fired

finned Steel Tubes
Convective Section

’

Parker Atmospheric “R” Model
Stendord Tube Bundle

Py TR

g

REDUCING VALV
< DOILER
" RELIEF VALVE
. mwnéssun: r

TLIMINATOR |~

SYSTEM

]

|

i - RETRICKL

, COMTROL

L | A
CIR(UUJING

PUM ) r

QUTLEY

L i
S

\

Amospheric Low Pressuce Gos
Burners providz nighly effective
& uniform hec* distribution

4. Heavy Welded Flexible Tube
Construction

The Parker steel tube bundle is 1%/i¢”
00 {.133") thick, ond the finned 1ubes

are 170D (.17, heavy thitkness steel.

The weided bent tube design permits
free exponsion and cantracton of each

5930 Bandini Boulevard
Los Angeles (A 90040-2998

tube independeatly when subjedt fo
thermel shocking. Qur design elimi-
noles sizain on the metal, warping
and leaking, typica! of rigid straight
tube designs This constructicn utilizes
heavy materiol witt flexibility 1o
previde extreme safety and loag life.

$. Heavy Insulated Cabinet

The cobinet is durably constructed with
twa thicknesses of heavy steel, insulai-
ed on oll sides with igh tempercu-e
thermal fiber insulotion to effectively
reduce fzat losses io o minimum.

THE PARKER BESIGN

& time prover product backed by
cne of the larges and most suaessiul
maonufadtires: of packaged boilers
whase naTe is syronymacs with
quoltty erd sclety. Every boiler

ic thoroegrly feaary fire tested and
i« requires to meet the highes: sten-
dards in all pFoses of mechanial and
opercting efficiency before shipment

PARKER

Fox (213) 722.2848
Phane {213) 727-9800

A Typical Single Boller Hot Water Piping System
(for temperatures 200°F & below)
K Water Inlet
EXFAKSION ‘ Woter Qutlet )
TO_HEAT%NG j }
SYSTER - o A ‘
E i B : ) (1.1 ;
| " ,
. ‘\‘,‘?r " |
e |
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PARKER DIRECT FIRED HOT WATER BOILER

P.06
SPEC. SHEET D-201R-i

T300R TO T1140R - ATMOSPHERIC GAS FIRED W/ FINNED CONVECTIVE SECTION 7C
1A
SAFETY
. VALVE
———— N, eo
: i ' e e
W8 e | WA Modeis TH70 & T1140 fumished with farged
: : : headers and safely Nbel valve at hot witer outist.
I ‘ ; AJl amalier models Aurnished with scrawed
= headers and stety relisf vave ot rear.
L H | =1
L 4 RS- SECTION T970 & T1140
\5% .18 HOT WATER A
INLET —_ DRAFT - - = o i
o - HOCD \\ /- \ ""\
15 : : ! L
HOTWATER—-  —.— MR HIGK uulr]r' s an&' =
o R ELECT. LOPERATING i e ‘
AN Lo ~CONTROL 2R ' ” S
“ \ . \ — { i
~ R e TEMPERATURE = f e
== T T PRESSURE 1 IHE
M Gl | PG e B o o
1 w—%-\ .‘ [ B T (SPECIAL ORDER) gc
™. . ! | :
NN ! ! K
W | s W =1 ‘
16H, N i
i . 18K, =] .
MLET \\ g | R T wseecnion L |
~ ‘ ! DooR | i
; ™~ ! ; } |
| [Ny = M - | |
t ™. 1
— __[_j an L___._I_L | B T
EBQMT A8 \%LQEE:l DR owy
NO, | MODEL NO. | T300R | T395R | T490R | TE00R | T760R | T970R| T1140R
A BT Input 1000's BTU/HR. | 300 395 | 480 €00 760 970 1144
E) BTU Ouiput (82%) _ 1000's BTU/HR. [ 24§ 324 402 492 623 795 235
C Heating Surfacs SQ. FT.: 685 ¢ 104 104 114 178 | 203 217
1WA I Width of Cabinet Only IN.' 16 ' 22 22 22 2 : 26 26
1WB _ Width Overall including Controls NG 34 ' 40 40 ! 4¢ 41 | 4 54
IWC  [Minimum Header Width - Less Fitiings 1B'ind Flanges on TS70 & T114C) IN.. 28 34 34 34 34 4 41
2LA Length of Cahinet Only IN.! 39 35 ' 35 40 54 49 54
218 Length Overall IN 38 35 35 40 54 43 | 54
3HA  |Height of Cakinet Oniy o IN.| 46 51 51 51 51 51 | 51
3MB_ [Height Overad Inclucing Draft Hood(s} (Standard) IN 75 62 82 83 84 86 | 90
3HC Ht. Overal! Inclu. Baro. Bamper (Vert. QulletHeriz!t. Outlet! - (Spec Crder) IN. | B84/62 | 69/67 | 69/67 | 69/67 | 7289 | 76/72 | 78/72
A Vent Stack Diameter with Draft Hood (Standard) ‘N 8 1¢ ‘C 12 12 14 15
48 Vent Stack Diameter with Barometric Damper (Speciat Orcer; IN. 8 8 8 8 10 12 12
TA S!d. Nat. Gas Inlet Size IN. 3/4 34 1 1 1 1-12 1-1/2
743 Sid. Nat. Gas Inlet Supply Press: Max; 14" WC: Min. 7" WC IN. WC 7 7 7 7 7 7 7
TA2 Marifold Pressure at Burner IN. WC 4 4 4 4 4 4 4
78 Hi Press. Nat. & Propane Gas Inlet Size/Sugply Press. 1-5 PS| iN. 314 34 314 3/4 34 -2 1 172
782 Propane Manifoid Press. at Burner IN. WC 18 18 18 18 18 18 | 18
7 Gas Inlet Height From Floor IN. [3] S 5 5 5 5 ¢+ 8
15 | Hot Waler Outiet Size_ *(NPT Except 1970 & 11140 Class 150 Flanged)  IN.| 1-172 2 2 2 2 3 3"
15H Hot water Qutlet Height From Fioor IN. 32 37 37 37 37 37 37
16 Water |niet Size "(NPT Except T1140 Class 150 Flanged) IN.. 2 2. 2 2 2 2 2.5
16H  :Water Inlet Height From Flogr IN 39 44 . 44 44 44 44 44
170 Orain Openingts) {T970 & T1140 1° Inlet Side of Soiler) Cutlet Side IN. 3/4 1 1 1 1 1 1-1/4
18AHP | Safety Relief Va!ve Drain Size- 125 PSI. 250°F, "H" Code OQUTLET IN. 3/4 34 | 34 34 /4 3/4 1
1BALP |Safety Relief Valve Orain Size- 30 P3:, 250°F "H" Code QUTLET iN. 3/4 1-1/4 1-1/4 1-44 | 1-12 ; 112 2
} { Water Capacity GAL. 6.5 “0 10 11 16 19 21
| Net Weight of Boiier L8S. 590 960 SE0 1150 | 1390 | 1565 1750
- : Dormestic Crated Shipping Weight of Boiler LBS.| 690 1085 1085 1286 | 1540 | 1720 1910
[ MINIMUM LISTED CLEARANCES TO 12" 48 8" 127
Dratt Heod Vent Conreclor

COMBUSTIBLE CONSTRUCTION Cabinet Sides & Rear Capinet Top

Baro. Damper Chimney Connector

Recommended Clearances for Access: Inspection Doars 18" Controls 24", Electrical Pane! 3G”; Acditional Space may de required by Local Codes

Nota: All of the above dimensions are for a stardard trim model. Due to continuous improvement. specifications are subject to change without natce.
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Air-Cooled
Liquid
L Chillers
ﬂ 10 and 15 Tons
o Air-Cooled Chillers
‘)

20 Through 60 Tons
IntelliPak® Air-Cooled Chillers
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In addition to the many standard
features of the 10 and 15-ton air cooled
Cold Generator® chiller, there are
several added benefits which make
selection, installation, and service
easier.

Flexibility

Footprint

Central to the design of any project is
the operating envelope of the air-
cooled packaged chilier. With this in
mind, Trane builds the chillers to make
the most efficient use of the available
installation space. The Trane CGA
model chillers are extremely compact.
They have the lightest weight, the
smallest footprint, and the lowest
silhouette of any chiller in the industry.

Weight Reduction

The weight of the 10 and 15-ton units
has been reduced up to 27 percent in
comparison to previous models. Less
weight resulis in less stress on building
supports and greater handling ease.

Features and
Benefits

10, 15 Tons

Installation

Installation time and effort are reduced
when dealing with a significantly

smaller and lighter unit. In addition,

having electrical and water connections
on the same side of the unit and a hd
single-point main power connection
serves to make installation easier. The
unit arrives at the jobsite fully

assembled, tested, charged and ready

to provide chilled water.

Serviceability

The control panel and unit panels are @
completely removable for service
accessibility and convenience.

ICS Interface

Communication with Trane Tracer® or ®
Tracker® is possible through the ICS
Interface on the 10 and 15 ton Cold
Generator chiller..

Optional Features

Hot Gas Bypass — Allows unit
operation below the minimum step of
unloading.

Low Ambient Head Pressure
Control — Modulates the rpm of the
fan motor in response to outdoor
ambient temperature and unit head
pressure. Provides unit cooling
operation down to outdoor
temperatures of 0°F.

Coil Guard — Metal grille with PVC
coating to protect the condenser coil.

Isolation — Neoprene in shear or
spring flex isolators.

Power Supply Monitor — Provides
protection against phase loss, phase
reversal, phase imbalance, incorrect
phase sequence and low line voltage.

Elapsed Time Meter/Number Starts
Counter — Records number of
compressor starts and operating
hours.

Flow Switch — Required as a safety
interlock to prevent operation of unit
without evaporator flow (available
option for field installation only).

Integrated Comfort™ Systems (ICS)
Interface — Provides the ability to
communicate with Trane Tracer® or
Tracker® building management
systems via a Thermostat Control
Module — (TCM).

Gauges — Monitor suction and
discharge pressures.
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UG 1,£,9 — UNiL type

ZGA = Air-Cooled Cold Generator®

J1G1 1D 4,2,0 — INOINNAI Lapacity(ivisn)
100 = 8 Tons (50 Hz Model only)

120 = 10 Tons (60 Hz Model only)

150 = 12.5 Tons (56 Hz Model Only)

180 = 15 Tons (60 Hz Model Only)

Z1alt f — NVIajor pesign vnange
Number of Refrigerant Circuits/Number of
Sompressars)

3 = 2 Refrigerant Circuits/2 Compressors

JIalL 1L,Z£E — UIHL iviuuel

G = IntelliPak® Air-Cooled Chiller

JGIT 3 — Unit Type
A = Air-Cooled Condensing

JIGIT 4 — Development Sequence

* = Sixth

JAGIT 5,6,7 — Nominal Capacity
220 = 20 Tons

:25 = 2;_) TUI [a3

330 = 30 Tons

340 = 40 Tons

>50 = 50 Tons

>60 = 60 Tons

i1l O0— VOIlldye & Dldri Lrnaracierisiucs
1= 200/60/3 XL
"= 230/60/3 XL
-= 460/60/3 XL
= 575/60/3 XL
= 380/50/3 XL
) = 415/50/3 XL
iy = Special

mall Y — racuory inpui

= Standard

makl 1v — ue:ﬂgu aequeuce
. = First

. = Second

te...

Model

Number
Description

10, 15 lons

LGA 120 B 3 W B A
23 456 7 8 9,10 11 12

Jiull 8 — vollage
i = 208-230/60/1
Avanapie — GEATZ2U unly)
3 = 208-230/60/3
1 = 460/60/3
W= 575/60/3

J = 380-415/50/3

JIGI ¥ — Factory Installed Uptions
) = No Options

1 = Hot Gas Bypass

> = Black Epoxy Coil Standard Deviation
< = Hot Gas Bypass & Black Epoxy Coil
5 = Special

ZU-0U 1ons

C
Ny
<

s

@|p

12

B\
Ny
w i
ol

A 1
"

AT
[$; R\
®
N
—
o

IGIt 17 — Leaving Solution Setpoint
40-50 Deg. F w/o Ice Machine
30-39 Deg. F w/o Ice Machine
51-65 Deg. F w/o Ice Machine
20-29 Deg. F w/o Ice Machine
40-50 Deg. F with Ice Machine
30-39 Deg. F with Ice Machine
51-65 Deg. F with Ice Machine
20-29 Deg. F with lce Machine
Special

J
\
)
)

LI L L O [ LI (I 1

}
N
>

JGi 12 — Agency Approval
= UL/CSA
= None

UGIT 13 — Miscellaneous
\ = Trane Communication Interface (TCl)
“4odule

NO Unit Heat 1ape (bU Hz Unty)
Compressor Current Sensing (CSM)
Unit Mounted Disconnect Switch
oniuseQ

Unit isolators Neoprene

Unit Isolators Spring
Superheat/Sub-Cooling
Hot Gas Bypass
Generic B A S Module

3-5 v input, Binary Output)
1= Hemoie Human inieriace
"= Generic B A S Module
{0-10 v Analog)
= Remote Setpoint Potentiometer

5
H

)

I n

L 1 O R

JIGIT 10 — Leaving Solution Setpoint
) = Standard Expansion Valve
40-60°F Leaving Water
(CGA100 & CGA120 models)
20-60°F Leaving Solution
(CGA150 & CGA180 Models)
v = Nonstandard Expansion Valve
20-39°F Leaving Solution (CGA100
% CGA120 models)

JIGIT 11 — Minor Design Change
A = First, B = Second, etc.

JGIT 12 —Service Digit

A

13

) = Zone Sensor — Chilled Solution .}
Heset

i = Phase/Voltage Monitoring

" = Flow Switch

Copper Fin Condenser Coils
Electronic Low Ambient Damper(s)
Inter-Processor Communication
Bridge (IPCB)

Packed Stock Unit

\
W nn

~

The following items can be ordered for
separate shipment —
Unit Isolators — Neoprene*
Unit Isolators — Spring*
Flow Switch
Electronic Low Ambient Damper(s)
Trane Communication Interface Module
10
ieneric B A S Module (GBAS)
J-5 volt Analog Input/Binary Qutput)
ieneric B A S Module (GBAS)
(0-10 volt Analog Input/Output)
Remote Human Interface
Remote Setpoint Potentiometer
Zane Sensor (Chilled Solution Reset)
Inter-Processor Communication Bridge
"PCB)
Jnit size must be specified when
rdering this item.
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Table 9-1 — General Data — 10-60 Ton Units

General

Data

10 Ton 15 Ton 20 Ton 25 Ton 30 Ton 40 Ton 50 Ton 60 Ton
Model Number CGA120 CGA180 CGAF-C20 CGAF-C25 CGAF-C30 CGAF-C40 CGAF-C50  CGAF-C60
Compressor Data
Model Climatuff® Trane H Scroll Scroll Scroll Scroll Scrolt Scroll
Quantity 2 2 2 iral 2 4 272 4
Nominal Tons per Compressor 5 75 10 10/15 15 10 10/15 15
Evaporator
Nominal Size (Tons) 10 15 20 25 30 40 50 60
Water Storage Capacity (Gallons)? 1.4 1.5 11.7 10.7 16.3 13.8 21.0 37.8
Min. Flow Rate (GPM) 12.0 18.0 24 30 36 48 60 72
Max. Flow Rate (GPM) 36.0 54.0 72 90 108 144 180 216
Max EWT At Start-Up — Deg F? 100 100 108 108 108 108 108 108
Condenser
Nominal Size (Tons) 10 15 20 25 30 40 50 60
Number of Coils 1 2 1 2 2 2 2 2
Coil Size (ea., Inches)* 28 x 108 28 x B3 61 x71 45 x 71/35 x 71 56 x 70 56 x 70 57 x 96 57 x 96
Number of Rows 2 2 3 3 3 3 3 4
Subcooler Size (ea., inches) 4 x 108 4 x 83 10 x 71 14 x 71 9x70 9x70 9 x 96 9x 96
Condenser Fans
Quantity 1 2 2 3 4 4 6 6
Diameter (Inches) 28 26 26 26 26 26 26 26
CFM (Total} 8,120 11,600 15,000 21,650 29,200 29,200 42,300 40,700
Nominal RPM 1100 1100 1140 1140 1140 1140 1140 1140
Tip Speed (FYMin) 8060 7490 7750 7750 7750 7750 7750 7750
Motor HP (ea.) 1 1/2 1.0 1.0 1.0 1.0 1.0 1.0
Drive Type Direct Direct Direct Direct Direct Direct Direct Direct
Minimum Outdoor Air Temperature Permissible
For Mechanical Cooling'
Standard Ambient Contro!l Unit (°F) 50 45 30 30 30 30 30 30
Standard Ambient wHot Gas Bypass 60 60 40 40 40 40 40 40
(°F)
Low Ambient Option (°F) 0 0 0 o} 0 0 0 0
Low Ambient Control wHot Gas Bypass 15 15 10 10 10 10 10 10
(°F)
General Unit
Unload Steps 100-50 100-50 100-50 100-60-40 100-50 100-75-50-25 100-80-60-30  100-75-50-25
No. of Independent Refrig. Circuits 2 2 1 1 1 2 2 2
Refrigerant Charge (Ibs. R22/Circuit) 9.5 12.4 40.5 54.0 72.0 38.0 47.0 67.0
Oil Charge (Pints/Circuit) 4.2 7.5 8.0 8.0/14.0 14.0 8.0 8.0/14.0 14.0

“Unloading steps depend upon which compressor is lead compressor.

Notes:

(1) Minimum start-up ambient based on unit at minimum step of unloading and a 5 mph wind across the condenser.

(2) Includes piping internal to chitler.

(3) At 95°F ambient.

(4) Does not include subceooling portion of coil.



% TRANE" Performance 10-25 Ton
Data — 60 HZ Full Load

Table 20-1 — 10 Ton — CGA 120 1 &Q

Entering Condenser Air Temperature (Degree F)

. 75.0 85.0 95.0 105.0 115.0
LWT Percent Capacity System Capacity System Capacity System Capacity  System Capacity System
(Deq F) _ Glycol __(Tons) KW EER _ (Tons) KW EER__ (Tons) KW EER (Tons} KW EER__ (Tons) KW __ EER
20 28 6.0 8.1 8.8 5.6 8.6 7.8 5.2 8.9 7.0 4.8 9.1 6.3 N/A N/A N/A
25 24 6.7 8.6 9.4 6.3 9.0 84 59 9.4 75 54 9.8 6.7 5.0 101 59
30 19 75 9.0 10.0 7.0 9.4 9.0 6.6 9.8 8.0 6.1 10.3 71 56 10.7 6.3
35 14 8.3 9.3 107 7.8 9.9 9.5 7.3 10.3 8.5 6.8 10.7 7.6 6.3 1.2 6.7
40 0 92 96 11.6 8.7 10.2 10.2 8.2 10.8 9.1 7.6 11.3 81 7.0 1.8 71
42 0 9.5 97 11.8 9.0 10.3 10.5 8.5 10.9 9.3 7.9 1.5 8.2 7.3 12.0 7.2
44 0 9.8 9.8 12.0 9.3 10.5 10.7 8.8 111 9.5 8.1 11.7 8.4 7.5 123 7.4
45 0 10.0 8.9 122 9.5 10.5 10.8 8.9 1.2 9.5 8.3 1.8 8.4 7.7 124 7.4
46 0 10.2 9.9 123 9.6 10.6 109 9.0 1.3 9.6 8.4 1.9 8.5 7.8 125 75
48 0 10.5 10.0 125 9.9 10.8 11 93 1.4 9.8 8.7 121 8.6 8.0 127 7.6 !
50 0 10.8 10.1 12.8 10.2 10.9 1.3 96 11.6 10.0 9.0 12.3 8.8 8.3 12.9 7.7 |
55 0 1.6 10.4 133 11.0 11.2 18 10.4 12.0 10.4 9.7 128 9.1 9.0 135 8.0 !
60 0 12.4 10.7 13.9 11.8 11.6 12.2 1.1 12.4 10.7 10.4 13.3 9.4 9.7 14.1 8.2 !
Table 20-2 — 15 Ton — CGA 180 !
Entering Condenser Air Temperature (Degree F)
75.0 85.0 95.0 105.0 115.0 i
wWT Percent Capacity System Capacity System Capacity System Capacity  System Capacity System
(DegF) Glycol (Tons) KW EER _ (Tons) KW EER__ (Tons) Kw EER (Tons) KW EER (Tons) KW EER
20 28 93 126 8.8 8.5 12.9 79 7.7 131 7.1 7.0 13.2 6.3 N/A N/A N/A
25 24 10.5 13.4 94 9.7 13.8 8.4 88 141 7.5 8.0 143 6.7 74 144 6.0
30 19 1.8 14.2 10.0 10.9 147 8.9 10.0 15.1 7.9 9.1 155 7.1 8.2 156 6.3
35 14 131 15.0 105 12.2 156 9.4 1.2 16.1 8.3 i0.3 16.6 7.4 9.3 169 6.6
40 ] 14.8 158 11.2 13.7 16.6 10.0 127 17.2 8.8 1.7 17.8 7.9 10.6 18.2 7.0
42 0 153 16.1 114 14.3 16.9 10.1 13.2 17.6 9.0 121 18.2 8.0 11.0 18.7 74
44 0 15.8 16.4 11.6 148 17.2 10.3 137 18.0 9.1 12.6 18.6 8.1 15 191 7.2
45 0 16.1 16.5 1.7 15.0 17.4 10.4 13.9 18.2 8.2 12.8 18.8 8.2 nz 194 73
46 0 16.4 16.7 11.8 15.3 17.6 10.4 14.2 18.3 9.3 13.1 19.0 8.2 1.9 19.6 7.3
48 0 16.9 17.0 12.0 15.8 17.9 10.6 14.7 18.7 9.4 13.5 19.4 8.4 124 20.1 7.4
50 0 17.5 173 121 16.3 18.2 10.7 15.2 19.1 9.5 14.0 19.9 85 12.8 203 75
55 0 18.8 18.0 126 17.7 19.0 1.1 16.5 20.0 9.8 15.2 209 8.8 14.0 2186 7.8
60 0 20.3 18.7 13.0 19.0 19.9 1.5 17.8 21.0 10.2 16.5 21.9 9.0 i5.2 228 8.0
. i
;%zied on the ethylene glycol concentration shown, a 10° delta T, a fouling factor of 0.00025 and sea level pressure. @ if‘
2. Performance must be corrected for giycol concentrations other than those showing, delta T other than 10°, fouling factor and altitude.
3. Ethylene glycol is to be added and appropriate performance corrections are to be made for all leaving solution temperatures less than 40°F.
Table 20-3 — 20 Ton — CGAF-C20
Entering Condenser Air Termperature (Degree F}
75.0 85.0 95.0 105.0 115.0
LWT Percent Capacity System Capacity System Capacity System Capacity  System Capacity System
(DegF} Glycol _ (Tons) KW EER __ {Tons) KW EER _(Tons) KW EER (Tons) KW EER__ (Tons) KW___EER
20 28 11.4 157 87 10.9 17.3 75 10.2 19.2 6.4 9.5 21.4 53 8.8 23.8 44
25 24 12.9 16.1 9.6 12.2 17.8 8.3 1.5 19.7 7.0 10.8 21.9 589 10.0 24.4 4.9
30 19 145 16.6 10.5 13.7 18.2 9.0 13.0 20.2 7.7 12.1 224 65 1.3 24.9 5.4
35 14 16.1 17.0 1.4 15.3 18.7 9.8 14.5 20.7 8.4 13.6 229 7.1 12.6 255 59
40 0 17.9 17.6 12.3 17.0 19.2 10.6 16.1 21.2 9.1 151 235 7.7 141 261 6.5
42 0 18.5 17.6 12.6 17.6 19.4 109 16.7 214 9.4 15.7 23.7 7.9 14.7 26.3 6.7
44 0 19.2 17.8 12.9 18.3 19.6 1.2 17.3 21.6 9.6 16.3 238 8.2 15.2 265 6.9
45 0 19.5 179 1341 18.6 19.7 13 176 217 9.7 16.6 241 8.3 15.5 26.7 7.0
46 0 19.9 18.0 13.2 18.9 19.8 15 17.9 218 9.9 16.9 242 8.4 15.8 26.8 71
48 0 20.6 18.2 13.6 19.6 20.0 1.8 18.6 221 10.1 17.5 24.4 8.6 16.4 27.0 73
50 0 213 18.4 138 203 20.2 12.0 19.2 223 10.3 18.1 246 8.8 16.9 27.2 75 H
55 o] 231 18.9 147 22.0 20.7 12.7 208 22.8 1.0 19.7 252 9.4 18.4 279 7.9 ;
60 0 249 194 154 23.8 213 _ 134 22.9 23.4 11.6 21.3 258 9.9 19.9 285 84 :
Table 20-4 — 25 Ton — CGAF-C25
Entering Condenser Air Temperature (Degree F)
75.0 85.0 95.0 105.0 115.0
LWT Percent Capacity System Capacity System Capacity System Capacity  System Capacity System
(Deg F)  Glycol  (Tons) KW EER  (Tons) KW EER (Tons) KW EER (Tons) KW EER _ (Tons) KW EER
20 28 15.2 213 8.6 144 233 74 135 255 6.4 12.6 28.1 54 1.7 31.1 45
25 24 172 21.8 9.4 16.2 238 82 15.3 26.1 7.0 14.3 28.8 6.0 133 318 5.0
30 19 19.2 223 10.3 182 24.4 9.0 17.2 26.8 7.7 16.1 28.5 6.6 15.0 325 55
35 14 214 229 12 20.3 250 98 18.2 27.4 8.4 18.0 30.2 7.2 16.9 33.3 6.1
40 0 237 235 121 225 256 106 213 28.1 9.1 20.1 30.9 7.8 18.8 341 6.6
42 0 246 23.7 124 234 259 10.8 22.1 28.4 9.4 20.9 31.2 8.0 19.6 34.3 6.8
44 0 255 23.9 12.8 242 26.1 11 23.0 28.6 9.6 21.7 315 83 20.3 346 7.0
45 0 259 24.0 12,9 24.7 26.2 1.3 234 28.8 9.8 22.1 31.6 8.4 20.7 348 71
46 [0} 26.4 241 13.1 251 26.4 1.4 238 28.9 9.9 225 31.7 8.5 211 34.9 7.2
48 ¢ 273 24.4 13.4 26.0 26.6 1.7 247 29.2 10.2 233 32.0 8.7 21.9 352 7.4
50 0 28.2 24.6 13.8 26.9 26.9 12.0 255 294 10.4 24.1 32.3 9.0 22.7 35.5 7.6 @ ‘
55 0 30.7 25.2 14.6 292 27.5 127 278 30.1 11.0 26.2 33.1 9.5 24.7 36.3 8.1
60 0 33.2 25.9 15.4 31.6 28.2 134 30.0 30.9 1.7 28.4 33.9 10.1 26.8 37.1 8.6
r1\‘,0C‘)easl:-.\ based on 0.00025 fouling factor at sea level 5. Ratings based on evaporator drop of 10°F
2. Interpolalion between points is permissible. 6. Ratings based on ARI Standard 590-92.
3. Extrapolation beyond points is not permissible. 7. Minimum recommended ethylene glycol percentage used for leaving
4. EER - Energy Efficiency Ratio (Btwwati-hour). Power inputs include compressors, water temperatures below 40°F.
condenser fans and control power
20
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Performance 10-60 Tons
Data - 60 HZ Part Load

Table 23-1 — Part Load Data, ARI Points (10-60 Tons)

Model 95
Tons__Number 100% Load
EER 9.4
10 CGA 120 Capacity (Tons) 8.7
KW Input 11.1
EER 9.1
15 CGA 180  Capacity (Tons) 137
KW Input 18.0
EER 9.6
20 CGAF-C20 Capacity (Tons) 173
KW Input 21.6
EER 9.6
25 CGAF-C25 Capacity (Tons) 23.0
KW Input 28.6
EER 9.6
30 CGAF-C30 Capacity (Tons) 27.4
KW Input 34.1
EER 9.6
40 CGAF-C40 Capacity (Tons) 338
KW Input 42.2
EER 9.6
50 CGAF-C50 Capacity (Tons) 423
KW Input 52.7
EER 9.6 —_ 1.7 —_ 14.6 -_ _ 16.1
60° CGAF-C80 Capacity {Tons) 55.9 —_ 457 — 343 — — 173
KW Input 69.7 — 46.9 — 282 - — 12.9

Notes:
1. Data is rated in accordance with ARI Standard 590-92, Section 7.3.
—44°F leaving chilled water temperature.
— (55°F + 0.4°F x % Load) = entering ambient temperature.
— Constant evaporator waterflow as determined at full load operation at 95°F and 10°F evaporator temperature drop.
— % Load by compressor displacernent as defined by AR! Standard 590-92.
2. EER = Energy Efficiency Ratio, (Btufwatt-hour). Power inputs include compressors, condenser fans and control power.

Table 23-2 — Integrated Part Load Values

Tons Model Number IPLV
10 CGA 120 10.8
15 CGA 180 9.9
20 CGAF-C20 12.2
25 CGAF-C25 120
30 CGAF-C30 "7
40 CGAF-C40 12.5
50 CGAF-C50 1241
80 CGAF-C50 12.8
Notes:
1. Integrated Parl Load Values are EERs in
{BTUAvatt-hour).

23



% TRANE"

Table 26-1 — Electrical Data

Electrical
Data - 60 HZ

10-60 Tons

Unit Wiring Motor Data
Model Nameplate Voltage Max Fuse Rec. Dual Compressor (Ea) Fans (Ea)

Tons Number Voltage Range = MCA Size Element Qty. RLA LRA Qty KW FLA
CGA120B1  208-230/60/1 187254 71.0 90 2 28.9 150 1 .95 6.0
CGA120B3  208-230/60/3 187-254 483 60 2 18.8 18 1 .85 6.0

10 CGA120B4 460/60/3 414-506 252 35 2 10.0 7 1 .85 2.7
CGA120BW  575/60/3 518632 17.3 20 2 6.8 43 1 .95 2.0
CGA180B3  208-230/60/3 187-254 726 90 2 29.5 179 2 1.03 3.1

15 CGA180B4 460/60/3 414-506 33.6 40 2 13.5 90 2 1.03 1.6
CGA180BW  575/60/3 518-632 26.7 35 2 10.8 72 2 1.03 1.2

200/60/3 180-220 98 125 110 2 39.4 269 2 08 4.1

230/60/3 208-254 98 125 10 2 39.4 251 2 0.8 4.1

20 CGARC2  enmors 416508 44 60 50 2 172 17 2 08 18
575/60/3 520-635 33 45 40 2 13.2 94 2 0.9 1.4

200/60/3 180-220 124 175 150 2 39.3,56.9 269,409 3 0.9 4.1

25 CGAF-C25 230/60/3 208-254 124 175 150 2 39.356.9 251,376 3 0.9 4.1
460/60/3 416-508 56 80 70 2 17.1,25.4 117,178 3 0.9 1.8

575/60/3 520-635 44 60 50 2 13.8,20.2 94,143 3 0.9 1.4

200/60/3 180-220 146 200 175 2 56.9 409 4 0.9 4.1

230/60/3 208-254 146 200 175 2 56.9 376 4 0.9 4.1

% CGAF-C30 460/60/3 416-508 65 80 80 2 251 178 4 0.9 1.8
575/60/3 520-635 51 70 60 2 199 143 4 0.9 14

200/60/3 180-220 187 225 200 4 394 269 4 0.9 4.1

g 230/60/3 208-254 186 225 200 4 39.4 251 4 0.9 4.1

40 CGAF-Ca0 460/60/3 416-508 82 20 90 4 17.2 17 4 0.9 1.8
575/60/3 520-635 62 70 70 4 13.2 94 4 0.9 14

200/60/3 180-220 224 250 250 4 35.5,555 269,409 6 0.9 4.1

50 CGAF-C50 230/60/3 208-254 223 250 250 4 355555 251,376 6 0.9 4.1
460/60/3 416-508 98 110 110 4 156.5,24.2 117,178 6 0.9 1.8

575/60/3 520-635 77 90 90 4 12.4,19.4 94,143 6 09 1.4

200/60/3 180-220 270 300 300 4 56.9 409 6 0.9 4.1

60 CGAF-C60 230/60/3 208-254 269 300 300 4 56.9 376 6 0.9 4.1
460/60/3 416-508 120 125 125 4 254 178 6 0.9 1.8

575/60/3 520-635 95 10 100 4 20.2 143 6 0.9 1.4

Notes:

1. MCA: Minimum Circuit Ampacity is 125% of the largest compressor RLA plus 100% of the other compressor(s) RLA plus the sum of the condenser fan FLA plus any other load rated at 1

AMP or more

2. Maximum Fuse Size: 225% of the largest compressor RLA pius 100% of the other compressor(s) RLA plus the sum of the condenser fan FLA plus any other load rated at 1 AMP or more
3. Recommended Dual Element Fuse Size: 150% of the largest compressar RLA plus 100% of the other compressor(s) RLA plus the sum of the condenser fan FLA plus any other load rated

at t AMP or more.
4. RLA: Rated in accordance with UL standard 1995.
5. Local codes may take precedence.

6. All units are across the line starting. Compressors will never start simultaneously.
7. One 115/60/1, 15 AMP jobsite provided power connection is required to operate the evaporator heat tape.

Load Definitions

LOAD1 = Current of the largest motor — compressor or fan motor
LOAD2 = Sum of the currents of all remaining motors

LOADS = Current of electric heaters

LOAD4 = Any other load rated at 1 amp or more

MCA = (1.25 x LOAD1) + LOAD2 +
LOAD4

MOP = (2.25 x LOAD1) + LOAD2 +
LOAD4

Select a fuse rating equal to the MOP
value. If the MOP value does not equal
a standard fuse size as listed in NEC
240-6, select the next lower standard
fuse rating.

NOTE: If selected MOP is less than
the MCA, then reselect the lowest
standard maximum fuse size which
is equal to or larger than the MCA,
provided the reselected fuse size
does not exceed 800 amps.

ADE =(1.5 x LOAD1) + LOAD2 +
LOAD4

Select a fuse rating equal to the RDE
value. If the RDE value does not
equal a standard fuse size as listed in
NEC 240-6, select the next higher
standard fuse rating.

NOTE: If the selected RDE is
greater than the selected MOP
value, then reselect the RDE value
to equal the MOP value.

26

DSS =1.5 x (LOAD1 + LOAD2 +
LOAD3 + LOAD4)

Select a disconnect switch size equal
to or larger than the DSS value
calculated.

é
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Stand-Alone Unit

Interface to stand-alone units is very
simple; only a remote auto-stop or
chilled water flow interlock signal for
scheduling is required for unit
operation. Signals from the chilled

water pump contactor auxiliary or a flow

switch are wired to the chilled waterflow
interlock. Signals from a time clock or
some other remote device are wired to
the external auto-stop input. Unit
controls do not provide an output to
turn pumps on and off.

Required Features

1

Extemnal Auto/Stop (Standard)

-or-

2

Chilled Waterflow Interlock (Standard)

Trane Integrated Comfort™ System
Interface

A single twisted pair of wires tied
directly between the CGA unit and a
Tracer® system provides control,
monitoring and diagnostic capabilities.
Control functions include auto/stop,
compressor operation lockout for kw
demand limiting. In addition, the Tracer
system can provide sequencing control
for two or three CGA units on the same
chilled water loop. Pump sequencing

control can be provided from the Tracer

system also. Sequencing of two CGA's
can be accomplished with the DDC
Chiller Sequencer.

Required Features

1

Unit Temperature Controller (Standard)
2

ICS Interface Panel

External Trane Devices Required
1

Tracer 100 System

- Or -

Tracer L System

Interface with
Other Control
Systems

Controls
10,15 Tons

Figure 28-1 — Stand-Alone Unit

T

Time clock, manual switch or chilled
water pump contactor auxiliary.

Figure 28-2 — Tracer® ICS System
Interface Schematic

Pumps Tracer 100

IBM PC with Building
Management Network

@
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ELECTRICAL CONTROL SYSTEM
The controls used on CGA 10 and
15-ton units are classified either as
“safety” controls or “operational”
controls. Brief descriptions of the
specific safety and operating controls
used in the CGA control scheme are
provided in the following paragraphs.

Refer to the following control
descriptions for control settings.

UNIT SAFETY CONTROLS

Low Pressure Cutout (LPCO1,
LPC02) Mounted below the unit
control box are two low pressure
cutouts that open and stop
compressor operation if the operating
pressure drops below 38.5 + 1 psig.
The cutout automatically resets when
the pressure reaches 44.5 + 2 psig.
The LPCO is a SPDT device. If it
opens at low ambient start-up, it will
energize ODF relay, stopping the
outdoor fan(s) while the compressor
remains energized through the LAST
(Low Ambient Start Timer).

High Pressure Cutout (HPCO1,
HPC02) —These units have high
pressure cutouts that open and stop
compressor operation if the discharge
pressure reaches 400 + 10 psig. The
cutout automatically resets when
pressure drops to 250 + 15 psig.

Reset Relays (RRS, RR2) — If the
unit is shut down by the low pressure
cutout (or high pressure cutout), the
reset relay locks out the compressor
contactor (CCS, CC2). This prevents
the system from recycling until the
condition that caused the lew (or
high) pressure cutout to trip is
determined and corrected.

CAUTION: To prevent unit damage,
do not reset the control circuit
until the cause of the safety
lockout is identified and corrected.

To reset RR1 and RR2, open and
reclose the unit disconnect switch.

Low Temperature Cutout (LTC) —
The LTC is designed to disable the
unit if the leaving water temperature
falls too low. The LTC's remote
sensing bulb is mounted at the outlet
end of the evaporator, where it
monitors leaving water temperature.

During normal unit operation, if the
low temperature cutout (LTC) senses
a temperature falling to 36°F + 3.0°F,
the LTC will open to interrupt
compressor operation. (Manual reset
is required.)

Controls

10, 15 Tons

%

Motor Overloads —These units
have internal compressor and
condenser fan motor overloads.
These overloads protect the motors
from overcurrent and overheating
conditions and automatically reset as
soon as they cool sufficiently.

UNIT OPERATIONAL CONTROLS

Water Temperature Thermostat
(WTT) — System operation for 10
and 15-ton CGA units is governed by
a two-stage water temperature
thermostat (WTT). The remote
sensing bulb of this device is factory-
installed in a bulb well located on the
evaporator water inlet; here, it
monitors the temperature of the water
returning to the evaporator.

Low Ambient Start Timer (LAST) —
When one of the two timers

energizes, the low pressure control is
bypassed for four minutes, this aliows
time for suction pressure to build
sufficiently for the low pressure cutout
contacts to close.

Hot Gas Bypass Timer, Solenoid
(HGBT, HGBS) —The hot gas

bypass option is factory-instalfed only,
and is used in a chilled water system
to keep the first stage compressor on-
line during short no-load or light-load
conditions. When Water Temperature
Thermostat (WTT) first stage opens,
24-volt power is supplied to the
Compressor Contactor (CC1) through
Hot Gas Bypass Timer (HGBT) pins
one and four. Power is also applied
from WTT-B to HGBT cail (fixed 30-
minute time delay pick-up) and to the
Hot Gas Bypass Solencid (HGBS)
through HGBT pins eight and five. If
first stage cooling remains satisfied
for 30 minutes, HGBT will energize
and shut down the compressor. f
there is a call for cooling during

HGBP mode, the unit will return to
cooling mode.

The adjustable hot gas bypass valve
is factory set at 70 psig.

Note: Hot gas bypass is available
only on the lead compressor circuit.
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Anti-Short Cycle Timers (ASCT1,
ASCTZ2) — An anti-short cycle timer is
provided in each compressor controt
circuit to protect the compressors from
starting too frequently. This can occur
as a result of just over 0%, or just over
50% of the unit capacity, or because of
sudden power outages of short
duration. Whenever the contacts of
the water temperature thermostat
(WTT) open — or when there is a
momentary power outage — the anti-
short cycle timer will lock out
compressor operation for three
minutes.

Delay Between Compressors (DBC)
—The delay between compressors
prevents both compressors from
starting at the same time by delaying
compressor number two for 30
seconds.

Definition of Acronyms

ASCT — Anti-Short Cycle Timer

cc — Compressor Contactor

CWFIR — Chilled Water Flow
Interlock Relay

CWPS — Chilled Water Pump
Starter

bBC — Time Delay Between
Compressars

HGBT —— Hot Gas Bypass Timer

HPCO — High Pressure Cutout

LAST — Low Ambient Start
Timer

LPCO — Low Pressure Cutout

LTC — Low Temperature
Cutout

ODF — Qutdoor Fan

RR — Reset Relay

SPDT — Single Pole, Double
Throw

WTT — Water Temperature
Thermostat




Controls

10, 15 Tons

SEQUENCE OF UNIT OPERATION
Refer to the unit wiring schematic
pasted to the inside of the control panel
cover when reviewing the control
sequence described below.

Refer to the legend on the previous
page for an explanation of the
acronyms used in this sequence.

10-Ton Operation

With fused disconnect switch closed,
power is supplied to the crankcase
heaters and the 24-volt control circuit.

Starting the chilled water pump closes
the CWPS auxiliary contacts and
completes the flow switch.

When the water temperature rises
above the WTT’s setpoint, its first stage
switch closes, allowing power to pass
through CWPS auxiliary contacts, the
flow switch, the LTC, the ASCT1, the
RR1 contacts, the LPCO1, and the
HPCO1 to energize the CC1 coil. This
starts compressor number one and the
outdoor fan.

If compressor number one can't satisfy
the cooling demand, WTT’s 2nd stage
switch closes, allowing power to pass
through the CC1 auxiliary contacts, the
DBC, the ASCT2, the RR2 contacts,
the LPCO02, and the HPCO2 to energize
the CC2 coil which starts compressor
number two.

15-Ton Operation

With fused disconnect switch closed,
power is supplied to the crankcase
heaters, and the 24-volt control circuit.

Starting the chilled water pump closes
the CWPS auxiliary contacts and
completes the flow switch, allowing
power to pass through the LTC to
energize the CWFIR.

When the water temperature rises
above the WTT's setpoint, its first stage
switch closes, allowing power to pass
through the CWFIR contacts, the
ASCT1, the RR1 contacts, the LPCO1,
and the HPCO1 to energize the CC1
coil. This starts compressor number
one and outdoor fan number one.

If compressor number one can't satisfy
the cooling demand, WTT’s second
stage switch closes, allowing power to
pass through the CWFIR contacts, the
DBC, the ASCT2, the RR2 contacts,
the LPC02, and the HPCO2 to energize
the CC2 cail. This starts compressor
number two and outdoor fan number
two.
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LOW AMBIENT OPERATION

Field Installed Head Pressure
Control Accessory

Standard units will operate in outdoor
ambient temperatures down to the
values shown in the “General Data”
section of this catalog. This accessory
will enable units to operate down to
much lower temperature extremes (see
“General Data” section of this catalog).

Head pressure control for CGA units is
regulated by means of a field-installed
head pressure accessory which varies
condenser fan speed in relation to
discharge pressure.

When discharge pressure is 270 psig
or higher, the condenser fan runs at full
speed. At pressures between 270 psig
and 180 psig, the fan speed is adjusted
(increased or decreased) in direct
relation to the pressure, with minimum
fan speed (10 percent of rated motor
rpm) occurring when the pressure
reaches 180 psig. At pressures below
180 psig, the fan will not run. When
discharge pressure rises to 180 psig,
the fan will start and run at the reduced
speed. Fan speed will continue to
increase, as the pressure increases,
until full speed is reached at 270 psig.




§ TRANE "

Package
Heat Pump Units

Convertible Models

WCY024-060F
2—5 Ton




Features
and Benefits

's Hard 1o Stop A Trane

High Efficiency
Climatuff™ Compressor
DuraTuff™ Plate Fin Coil
Demand Defrost Control

Easy Access

T-TOP™

COIL-SAV'R™ GRILLS
Ceramic Coated Screws
Powder Paint

WATER-SHED Base




e Coil Guards

The COIL-SAV'R™ end grille is a new
Lexan® louvertype. The grille will protect
the coil from hail, kids with sticks, and
normal shipping, installation and handling
damage. All side grilles are vinyl coated
wire (end grilles on 048,060F).

e Powder Paint

Beautiful high gloss silver gray finish
blends with any architectural style. New
power paint covers surfaces uniformly in-
creasing protection from rust and corro-
sion.

¢ Corrosion Resistant Screws

Holds it all together beautifully. Resists
rust and corrosion.

¢ Climatutf™ Compressor

Protection against chemical, electrical,
and mechanical stresses are built in for
efficiency and a longer life. The com-
pressor is backed by a 10-year limited
warranty. (single phase residential use
only)

S Uni-Curb (One Size Fits Al

Asingle curb fits the entire IMPACK line
from 1.5 tons through 5 tons thereby pro-
viding great installation flexibility on shop-
ping malls, factories, schools, and other
commercial buildings where a mix-match
of tonnages and utilities is desired.

e WATER-SHED Base

Superior water integrity is accomplished
with the WATER-SHED base pan having
elevated downflow openings and a pe-
rimeter channel that prevents water from
draining into the ductwork.

e Demand Defrost Control

The electronic demand defrost control
measures outdoor ambient and outdoor
coil conditions and eliminates unneces-
sary defrost cycles for energy savings
and longer compressor life.

¢ Commonality

The common cabinet among the TCC's,
WCC'’s, and YCC’s minimizes both the
training of sales and service personnel
and replacement parts inventory.

e Easy Access

All electrical components can be diag-
iosed and replaced with the removal of
one panel that is attached with two
SCrews.

Features
and Benefits

® High Efficiency

IMPACK performance is among the highest
in the industry.

o Duratuff™ Plate Fin Coil

Refrigeration coils are built with internally
enhanced copper tubing for high effi-
ciency with less coil area.

e T-TOP™

Exclusive one piece, solid unit top for im-
proved water integrity and easy compo-
nent access.

e Shipping

Unit dimensions were carefully selected
to provide an attractive aspect ratio and
for shipping and handling considerations.

e Good Neighbor

Most units can be installed flush with the
residence or building thereby minimizing
the ground space required. Blankets of
insulation reduce blower noise and en-
ergy losses to the outside environments.

* Rooftop Mounting

The cabinets are physically smaller than
most competitive models. This means
less intrusive installations on residential
rooftops where aesthetics are critical.
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Features
and Benefits

e Convertibility

IMPACK units are easily converted from
horizontal to down flow with the removal
of one screw from each panel. Accord-
ingly, the need to stock both dedicated
horizontal and dedicated down flow
models has been eliminated.

¢ Installation

The ease of installation and application
flexibility exhibited through the design re-
duce both fieid time and material.

e Structure

The units are lighter weight through the
use of high technoiogy components
thereby reducing mounting structure re-
quirements and difficulty when man-
handling.

¢ Handling

The three-way wooden skid allows for
easy loading between the wheel wells on
pickup trucks for transporting to job sites.

¢ Application

he low profile horizontal duct take-offs
eliminate the need for expensive transi-
tion ducts in crawl space applications.

* Duct Flanges

Only IMPACK has downflow duct flanges
for duct attachments that preserve the
built-in water integrity.

e Service

All wiring is both numbered and color
coded thereby reducing training and ser-
vicing costs related to circuit tracing and
components replacements.

e Easy Fan Maintenance

A plug on the outdoor fan motor allows
the top cover to be remeved completely
without the hassle of cumbersome wires.
The unique service orifice ring allows the
indoor fan motor/blower to be removed
as a unit.

e Corrosion

The drain pan is engineered material and
eliminates the need for coatings and
sealers to prevent sweating and corro-
sion. The heavy gauge, zinc-coated steel
cabinet has a weather resistant enamel
finish that stays attractive and protects
your investment for years.

e Low Ambient Control

Standard cooling operation to 55° as
shipped, zero degree ambient cooling is
accomplished with two kits. One for low
cost installations when full tonnage is not
needed. The other kit maintains head
pressure and full capacity at zero de-
grees.

e Quality and Reliability Testing

We perform a 100% coil leak test at the
factory. The evaporator and condenser
coils are leak tested at 200 psig and
pressure tested to 450 psig respectively.
In addition the IMPACK designs were rig-
orously rain tested at the factory to en-
sure water integrity. Shipping tests are
performed to determine packaging re-
quirements. Factory shake and drop
tests are used as part of the package de-
sign process to help assure that the unit
will arrive at the job site in top condition.
Additionally, all components are in-
spected at the point of final assembly.
Substandard parts and components are
identified and rejected immediately.
Every unit receives a 100% run test be-
fore leaving the production line to make
sure it lives up to rigorous Trane require-
ments. We at Trane test our designs at
our factory and not on our customerst!

Impack
Accessories

e Standard Thermostats

No special thermostats are needed with
IMPACK units.

o Filter Frame Kit

The IMPACK filter frames accept stan-
dard filters and fit inside the unit. The
frame kits function in either horizontal or
downflow duct configurations.

e UNI-CURB

One universal curb fits all the IMPACK
models. It ships knocked down. The curb
design incorporates the popular locking
tabs for quick and easy assembly. Full
perimeter curbs are also available for all
models.

e Economizer

The economizer fits inside the unit with
only the rain hood and barometric relief
on the outside. Cabling is shipped with
the economizer. This cabling is easily
routed to the control box where it termi-
nates in low voltage pigtails. The econo-
mizer features a fully modulating low
voltage motor eliminating the need for
any high voltage wiring. The economizer
must be used with the filter frame kit . . .
no return air filter in the economizer kit. A
dry bulb sensor is shipped with the
economizer. The downflow economizer
was not designed for use in horizontal
applications. A horizontal only econo-
mizer is available. Heat pump applica-
tions require a relay kit.

\..



e Enthalpy Control Kit

For those applications specifying an
economizer with enthalpy control, this
control can be used in place of the dry
bulb sensor or, alternately, two enthaipy
controls can be paired to provide differ-
ential enthalpy contro!

® 25% Fresh Air Kit

The kit instalis o-er the horizontal return
air opening with six screws for downflow
requirements. It can be used on horizon-
tal air flow applications by cutting a hole
in the return air duct or in the unit filter
access panel

* Rectangular to Round Duct Kits

The adapter kit can be used in either
harizontal or downflow applications.

w

PRODUCT TYPE

YC = Packaged Gas/Electric
TC = Packaged Cooling
WC = Packaged Heat Pumps

AIRFLOW CONFIGURATION
C = Convertible

Downflow

Horizontal
Manutactured Housing
= High Efficiency

12 SEER

D
H
M
X
Y

NOMINAL NET COOLING

CAPACITY (MBH)

024 = 2 TJons
030 = 2 1/2tons
036 = 3 Tons
042 = 3 1/2 Tons
048 = 4 Tons
060 = 5 Tons

MAJOR DEVELOPMENT SEQUENCE

F = Impack

Impack
Accessories

e Electric Heaters

One tamily of electric heaters serves the
entire line of 2 to 5 ton TCY, WCY. This
will provide the highest degree of flexibil-
ity while allowing for minimal inventory
level.

e Fan Delay Relay Kit

This solid state kit is a time delay that
keeps the indoor blower on for about
ninety seconds and increases the SEER
It wires into the iow voltage unit pigtails.

« High Static Motor Kit

Contains a higher torque indoor fan
motor

o Lifting Lug Kit

Four reusable lugs in each kit allow untis
to be easily lifted to rooftop installations.
These lugs snap (no screws required)
into slots in the unit drip lip channel

Model Number
Description

fyman

R

)
i

» Single Power Entry Kit

The kit minimizes installation costs by re-
ducing the load center circuit require-
ment and reducing the number of circuit
pulls needed.

0

0
3

]

1
T

L
M
H
0

1 =
3
4

I

0o A

:

MINOR DESIGN SEQUENCE

ERVICE DESIGN

FACTORY INSTALLED OPTIONS
EXAMPLES:
0 = No factory installed options
Oversize Motor®
Filter Frame®
= Fan Delay Relay®

* Product Deviation Required

!

i

B
N
T

AUXILIARY HEATING CAPACITY

Low Heat
Medium Heat
High Heat
No Heat

ELECTRICAL CHARACTERISTICS
208-230/60/1

208-230/60/3

460/60/3



General Data

MODEL WCY024F100A WCY030F100A WCYO36F100A WCYO036F300A WCY036F400A
RATED VOLTS/PHMHZ 208-230/1/60 208-230/1/60 208-230/1/60 208-230/3/60 460/3/60
.R.l. RATINGS (COOLING)D
3TUH 24000 29400 35600 35600 35600
IndoorAir Flow (CFM) 800 1000 1200 1200 1200
Power Input (KW) 2.35 2.83 3.42 342 3.42
EER/SEER (BTU/WATT-HR.)® 10.20/12.00 10.40/12.00 10.40/12.00 10.40/12.00 10.40/12.00
Noise Rating No.@ 8.0 8.0 8.0 8.0 8.0
RATINGS (HEATING)®
(High Temp.) BTUH & C.O.P. 24000-3.10 28200 - 3.26 35200 - 3.38 35200-3.38 35200-3.38
Power Input (KW) 2.27 2.63 3.05 3.05 3.05
(LowTemp.) BTUH & C.O.P.  12700-2.00 15000 - 2.00 17700 - 2.00 17700-2.00 17700-2.00
Power Input (KW) 1.86 2.20 2.59 2.59 2.59
HSPF (BTU/WATT-HR.)® 7.00 7.25 7.30 7.30 7.30
POWER CONNS.—V/PHMZ 208-230/1/60 208-230/1/60 208-230/1/60 208-230/3/60 460/3/60
Min. Brch. Cir. Ampacity® i71 204 259 17.9 9.7
Br. Cir—Max. (Amps) 25 30 40 25 15
Prot. Rtg.—Recmd. (Amps) 25 30 40 25 15
COMPRESSOR CLIMATUFF™ CLIMATUFF™ CLIMATUFF™ CLIMATUFF™ CLIMATUFF™
No. Used—No. Speeds 1-1 1-1 1-1 1-1 1-1
Volts/PHMZ 200-230/1/60 200-230/1/60 200-230/1/60 200-230/3/60 460/3/60
R.L.Amps—L.R.Amps 11.1-57 12.8-65 14.1-91 10.8 - 101 53-51
Breh. Cir. Selec. Cur. Amps 11.0 12.4 17.2 10.6 5.1
OUTDOOR COIL—TYPE PLATE FIN PLATE FIN PLATE FIN PLATE FIN PLATE FIN
Rows /FP.L 2/15 2/15 2/22 21722 2122
Face Area (Sq. Ft.) 8.64 11.35 11.35 11.35 11.35
Tube Size (In.) 3/8 COPPER 3/8 COPPER 3/8 COPPER 3/8 COPPER 3/8 COPPER
Refrigerant Control TXVNB TXV-NB TXV-NB TXV-NB TXV-NB
INDOOR COIL—TYPE PLATE FIN PLATE FIN PLATE FIN PLATE FIN PLATE FIN
Rows /F.P.1 3/15 3/15 4/186 4/15 4/15
Face Area (Sq. Ft.) 3.96 3.96 4.28 4.28 4.28
Tube Size (in.) 3/8 COPPER 3/8 COPPER 3/8 COPPER 3/8 COPPER 3/8 COPPER
Retrigerant Control TXV-NB TXV-NB TXV-NB TXV-NB TXV-NB
Drain Conn. Size (in.) 3/4 FEMALE NPT 3/4 FEMALE NPT 3/4 FEMALE NPT 3/4 FEMALE NPT 3/4 FEMALE NPT
Juct Connections SEE OUTUNE DRAWING SEE OUTUNE DRAWING SEE OUTLINE DRAWING SEE OUTLINE DRAWING SEE OUTLINE DRAWING
JUTDOOR FAN—TYPE PROPELLER PROPELLER PROPELLER PROPELLER PROPELLER
No. Used/ Dia. (in.) 1/18 1/18 1/18 1/18 1/18
Type Drive / No. Speeds DIRECT /1 DIRECT /1 DIRECT /1 DIRECT /1 DIRECT /1
CFMvs. 0.0 In. W.G.® 2300 2500 2500 2500 2500
No. Motors—HP 1-1/5 1-1/5 1-1/5 1-1/5 1-1R2
Motor Speed R.PM. 1080 1080 1080 1080 1080
Volts/PHMHZ 230/1/60 230/1/60 230/1/60 230/1/60 460/1/60
F.L.Amps—L.R.Amps 1.6-3.3 1.6-3.3 1.6-3.3 1.6-3.3 1.7-3.8
INDOOR FAN—TYPE CENTRIFUGAL CENTRIFUGAL CENTRIFUGAL CENTRIFUGAL CENTRIFUGAL
Dia. x Width (in.) 9X9 10X 9 10X9 10X9 10X9
No. Used 1 1 1 1 1
Drive / Speeds (No.) DIRECT/2 DIRECT/2 DIRECT /2 DIRECT /2 DIRECT/2
CFMvs. In. W.G.® SEE FAN PERFORMANGE TABLE ~ SEE FAN PERFORMANCE TABLE  SEE FAN PERFORMANCE TABLE  SEE FAN PERFORMANCE TABLE  SEE FAN PERFORMANGE TABLE
No. Motors—HP 1-1/4 1-1/3 1-1/3 1-1/3 1-13
Motor Speed R.P.M. 1080 1080 1080 1080 1080
Volts/PHMHZ 200-230/1/60 200-230/1/60 200-230/1/60 200-230/1/60 460/1/60
F.L.Amps—L.R.Amps 1.6/1.4-29 2.8/2.2-5.1 2.8/2.2-5.1 2.8/22-51 1.1-26
FILTER—FURNISHED? NO NO NO NO NO
Type Recommended THROWAWAY THROWAWAY THROWAWAY THROWAWAY THROWAWAY
Min FaceArea - Lo (Sq. F1.)® 2.67 3.33 4.0 4.0 4.0
REFRIGERANT
Charge 71BS.60Z. 8 LBS. 5 0Z 8LBS. 100Z. 8LBS. 100Z. 8LBS.100Z.
DIMENSIONS HXWXD HXWXD HXWXD HXWXD HXWXD
Crated (in.) 35-1/4 X 38 X 57 35-1/4 X 38 X 57 35-1/4 X 38 X 64-5/8 35-1/4 X 38 X 64-5/8 35-1/4 X 38 X 64-5/8
Uncrated SEE OUTLINE DRAWING SEE OUTUINE DRAWING SEE OUTLINE DRAWING SEE OUTLINE DRAWING SEE OUTLINE DRAWING
WEIGHT
Shipping (Ibs.) / Net (Ibs.) 387 /331 398 /342 468 / 398 468 /398

@ Rated in accordance with A.R.l. Standard 210/240.

@ Rated in accordance with A.R.I. Standard 270.

@ Calculated in accordance with currently prevalling Nat Electric Code. Suitable for use with
HACR circuit breakers or fuses.

® Standard Air — Dry Coil — Outdoor.

&

©

Les]

Standard Air — Waet Coil — Indoor.

Rated in accordance with D.O.E. test procedure. HSPF is at the minimum design requirement
for Region IV.

Filters must be installed in return air stream. Square footages listed are based on 300 {.p.m. face

velocity. If permanent filters are used size per manutacturer's recommendation with a clean
resistance of 0.05" W.C.



Performance Data Cooling

WCY024F-—A AT 800 CFM

(CAPACITIES ARE NET IN BTUH/1000-INDOOR FAN HEAT DEDUCTED)

oD vl.;l.)B.. sn;;«s. CA_Z AT EN7T5ERING7I83.B. TE;?)F' CoMPR. APPF;_REW CORRECTION FACTORS - GTHER AIRFLOWS
gg 128 12_2 207 221 232 7 (muttiply or add as indicated)
85 150 164 179 193 207 49, AIRF
67 120 134 148 162 178 538 A O e e oo
71 8.8 102 116 130 144 58.1 SENS. CAP. X0.95 X1.05
59 173 187 201 215 223 46.6 COMPR. KW X1.00 X1.00
90 63 145 159 173 187 202 50.5 ADP. R 12
67 116 129 143 157 171 547
71 83 97 111125 140 59.0 VALUES AT ARI RATING CONDITIONS
59 168 182 196 208° 21.3° 475
95 63 140 154 168 182 196 514 TOTAL NET CAPACITY = 24000 BTUH
67 110 124 138 152 166 55.0 AIRFLOW = 800 CFM
71 78 92 107 121 135 59.8 APP. DEW PT. = 55.0 DEG. F
n ; COMPRESSOR POWER = 1800 WATTS
59 162 176 190 198" 203 483 W 500 WATTS
100 63 135 149 163 177 191 522 -D.
O.D. FAN POWER = 250 WATTS
67 105 118 133 147 164 563 SEER = 12,00 BTUH/WATT
71 74 88 102 116 130 0.6 EER. < 10.20 BTUH/WATT
59 157 171 183" 188" 193" 492
105 63 130 144 158 172 188 53.0 * DRY COIL CONDITION (TOTAL CAPACITY = SEN-
67 100 114 128 142 156 57.2 SIBLE CAPACITY)
Al 6.9 8.3 9.7 111 125 61.4 TOTAL CAPACITY,COMP. KW AND APP. DEW PT.
59 146 159° 164" 169" 17.4° 51.0 ARE VALID ONLY FOR WET COILS.
115 63 119 133 147 1631 174 547 ALL TEMPERATURES IN DEGREES F.
67 90 104 118 132 146 58.8
71 59 73 87 102 116 Y 63.0
WCY030F—A AT 1000 CFM
(CAPACITIES ARE NET IN BTUH/1000-INDOOR FAN HEAT DEDUCTED)
D. D. _CAP. D.B. . ]
0.0 W, SENS CA$4AT EN;(;ER'NG-,Q 8 TEB“SP COMPR. AP ';-REW CORRECTION FACTORS - OTHER AIRFLOWS
59 2&; ggg gsg gg 38‘:13' 1_@ 46.2 {multiply or add as indicated)
85 63 18. ) 1. ' 3 1. 501
67 144 162 180 197 215 202 54.2 AP, ST e,
71 105 123 140 158 176 2.05 58,5 SENS. GAP. Yooa %105
59 212 230 247 265" 27.1° 204 46.8 COMPR. KW X1.00 X1.00
90 63 178 195 213 230 248 208 50.7 AD.P. a5 12
67 139 157 175 192 210 2.12 549
71 100 118 136 153 171 2.16 59.1 VALUES AT ARI RATING CONDITIONS
59 207 225 242 255 2620 213 475
95 63 172 190 208 225 243 217 514 TOTAL NET CAPACITY = 29400 BTUH
67 135 152 170 187 205 2.22 555 AIRFLOW = 1000 CFM
yal 96 113 131 149 166 2.27 59.8 é‘{,’; DEW PT_~ Ps&ee%ee. ;220 LTS
59 202 219 237 246" 2627 222 48.1 =
100 63 167 185 203 220 238 227 52,0 A O R = 3 Vs
67 130 147 165 183 200 232 56.1 e A BTUs AT
71 91 109 126 144 162 237 60.4 SEER T I200 B IW%T
s 6 o7 M0 B BE B3 3% 29 DRY COIL
16. 0 19 ) : . ; . - SEN-
67 125 142 160 178 195 2.42 56.8 s%ﬁ%‘i‘#A%%mON (TOTAL CAPACITY = SEN
71 86 104 122 139 157 2.48 61.0 TOTAL CAPACITY,COMP. KW AND APP. DEW PT.
59 186 205 211 218 224" 247 50.1 ARE VALID ONLY FOR WET COILS.
115 63 152 170 188 205 224° 254 540 ALL TEMPERATURES IN DEGREES F.
67 115 133 150 168 186 262 58.1
71 77 94 112 130 147 270 62.3
WCY036F—A AT 1200 CFM
(CAPACITIES ARE NET IN BTUH/1000-INDOOR FAN HEAT DEDUCTED)
D. D. _CAP. AT ING D.B. . PR. X
oD B L SENS.CAP.A EN;EER NG TE&',P o APP.DEW CORRECTION FACTORS - OTHER AIRFLOWS
59 M2 25 287 30§ B ME 2 455 (multiply or add as indicated)
85 3656 3 244 5 286 308 2. 495
67 391 176 197 218 240 261 255 538 A . o
71 416 128 149 170 191 213 259 58.1 SENS. CAP. X065 %105
59 326 258 280 301 322 332 255 46.2 COMPR. KW X1.00 X1.00
90 63 349 216 237 258 279 301 259 50.2 ADP. 16 12
67 373 169 191 212 233 254 264 545
71 398 122 143 164 185 206 269 58.8 VALUES AT AR! RATING CONDITIONS
59 309 251 272 294 311" 319 263 47.0
95 63 332 209 230 251 273 294 268 51.0 TOTAL NET CAPACITY = 35600 BTUH
67 356 163 184 205 226 247 274 552 AIRFLOW = 1200 CFM
71 380 115 137 158 179 200 280 59.5 ég%{ gg& 2(1:".; 55,2 DREG. £ OWATTS
59 293 244 265 286 29.8° 306 270 478 POWER =
100 63 315 202 23 245 266 287 277 517 AT ity AL
67 339 156 177 199 220 241 284 559 0.
S.E.E.R. = 12.00 BTUH/WATT
71 362 109 130 151 173 194 291 60.2 B E R 10.40 BTUHMATT
105 5 277 27 28 o8 285 2927 278 485 T
. 5 217 238 259 280 285 525 . (ToT ~ SEN-
67 3211 150 171 192 213 234 293 56.6 s%né%gh%ouomou AL CAPACITY = SEN
Ial 344 103 124 145 166 187 3.01 60.9 TOTAL CAPACITY,COMP. KW AND APP. DEW PT.
59 244 223 245" 252" 259° 266" 293 50.1 ARE VALID ONLY FOR WET COILS.
115 63 265 182 203 224 245 266°  3.03 53.9 ALL TEMPERATURES IN DEGREES F.
67 287 136 158 179 200 221 3.12 58.1
71 309 90 111 133 154 175 322 62.3




Performance Data Heating

WCY024F—A AT 800 CFM

0.D. HEATING CAPACITY (BTUH/1000) AT TOTAL POWER IN KILOWATTS AT CORRECTION FACTORS - OTHER AIRFLOWS
TEMP.  INDICATED INDOOR DRY BULB TEMP.  INDICATED INDOOR DRY BULB TEMP. (Value at 800 CFM times corr. factor
F. 60 70 75 80 60 75 80 = Value at New Airflow)
-3 5.33 517 5.09 5.01 1.52 1.59 1.62 1.65 AIRFLOW 700
2 7.28 7.05 6.93 6.82 159 1.66 1.69 172 HEATING CAP. X0.98 X1.02
7 9.24 8.93 8.78 8.63 1.65 1.72 1.76 1.79 COMPR. KW X1.02 X0.98
12 1.2 10.8 10.6 10.4 172 1.79 1.83 1.87 VALUES AT AR] RATING CONDITIONS OF:
17 13.2 12.7 125 122 1.78 1.86 1.90 1.94 70847/43 (High Temp. Point)
22 147 142 139 137 184 192 196 2.00 70&17/15 (Low Temp. Point)
27 16.3 157 15.4 15.1 1.89 1.98 2.02 2.06 AIRFLOW = 800 CFM
32 178 17.2 16.9 16.6 1.95 2.04 208 212 HEATING CAP. (High Temp.) = 24000 BTUH
77 19.4 18.7 183 18.0 2.00 2.09 214 2.18 HEATING CAP. (Low Temp.) = 12700 BTUH
42 20.9 20.2 19.8 19.4 2.06 215 2.20 2.24 COMPR. POWER (High Temp.) = 1720 WATTS
47 24.9 24.0 23.6 231 217 227 2.32 237 COMPR. POWER (Low Temp.) = 1310 WATTS
52 26.8 25.9 25.4 24.9 224 234 239 2.44 HSPF (MIN DHR) = 7.00
57 28.8 27.8 27.2 26.7 2.30 2.41 2.46 2.51 COEFF. OF PERF. (High Temp.) = 3.10
62 30.8 29.7 29.1 285 2.37 2.48 253 258 COEFF. OF PERF. {Low Temp) = 2.00
67 327 315 30.9 30.3 2.43 2.54 2.60 2.66 OUTDOOR FAN POWER = 250 WATTS
72 347 33.4 328 322 2,50 261 267 2.73 INDOOR FAN POWER = 300 WATTS
WCY030F—A AT 1000 CFM
0.. HEATING CAPACITY (BTUH/1000) AT TOTAL POWER IN KILOWATTS AT CORRECTION FACTORS - OTHER AIRFLOWS
TEMP.  INDICATED INDOOR DRY BULB TEMP.  INDICATED INDOOR DRY BULB TEMP. (Value at 1000 CFM times corr. factor
F. 60 70 75 80 60 70 75 80 = Value at New Airflow) )
-3 5.71 5.53 5.44 535 1.83 1.91 1.95 1.99 AIRFLOW 875 125
2 8.18 7.90 7.76 762 1.90 1.99 2.03 2.07 HEATING CAP. %0.98 X1.02
7 10.6 10.3 10.1 9.89 1.97 2.06 2.10 2.15 COMPR. KW X1.02 X0.99
12 13.1 12.6 12.4 122 204 2.13 217 2.22 VALUES AT ARI RATING CONDITIONS OF:
17 15.6 15.0 147 14.4 2.10 2.20 2.25 2.30 70&47/43 (High Temp. Point)
22 18.6 17.9 176 17.2 218 2.28 2.33 2.38 70&17/15 (Low Temp. Point)
27 21.6 20.8 20.4 20.0 226 2.36 2.41 2.47 ﬁ?gﬁg‘g;&o& Cm } = 25200 BTUH
32 24.7 237 232 228 233 2.44 250 255 . (High Temp.) =
37 27.7 26.6 26.1 25.6 2 41 252 2.58 2.64 HEATING CAP. (Low Temp.) = 15000 BTUH
42 30.7 29.5 28.9 283 2.49 2.60 2.66 272 COMPR. POWER (High Temp.) = 2020 WATTS
47 30.4 29.2 28.6 28.0 251 2.63 2.69 275 COMPR. POWER (Low Temp.) = 1590 WATTS
52 32.8 31.6 30.9 303 2.58 2.70 2.76 2.82 HSPF (MIN DHR) =7.25
57 353 339 332 326 2.65 277 284 2.90 COEFF. OF PERF. (High Temp.) = 3.26
62 37.8 36.3 356 34.8 2.71 2.85 291 298 COEFF. OF PERF. (Low Temp.) = 2.00
67 40.2 38.7 379 37.1 2.78 2.92 2.98 3.05 OUTDOOR FAN POWER = 230 WATTS
72 427 41.0 402 39.4 285 2.93 3.06 3.13 INDOOR FAN POWER = 380 WATTS
WCYO036F—A AT 1200 CFM
0.D. HEATING CAPACITY (BTUH/1000) AT TOTAL POWER IN KILOWATTS AT CORRECTION FACTORS - OTHER AIRFLOWS
TEMP. INDICATED INDOOR DRY BULB TEMP.  INDICATED INDOOR DRY BULB TEMP. (Value at 1200 CFM times corr. factor
F. 60 70 75 80 60 70 75 80 = Value at New Airflow) 550
3 6.19 6.03 5.95 5.87 217 228 234 2.39 AIRFLOW 1050 135
2 9.21 8.95 8.82 8.69 2.25 2.36 2.42 2.47 HEATING CAP, X0.98 X1.01
7 12.2 119 17 115 2.32 2.44 2.50 2.56 COMPR. KW X1.02 X0.99
12 15.3 14.8 145 143 2.39 2.51 258 264 VALUES AT AR| RATING CONDITIONS OF:
17 18.3 17.7 17.4 171 2.46 2.59 2.65 2.72 70847/43 {High Temp. Point)
22 20.6 19.9 19.6 19.3 2.51 2.65 2.7 2.78 70&17/15 (Low Temp. Point)
27 22.9 22.1 218 214 257 270 2.77 2.84 AIRFLOW = 1200 CFM
32 25.2 24.4 239 235 2.62 276 2.83 2.89 HEATING CAP. (High Temp.) = 35200 BTUH
37 27.5 26.6 26.1 257 2.67 2.81 2.88 2.95 HEATING CAP. (Low Temp.) = 17700 BTUH
42 29.7 28.8 28.3 278 2.72 2.87 2.94 3.01 GOMPR. POWER (High Temp.) = 2370 WATTS
47 36.4 352 34.6 34.0 2.89 3.05 313 3.21 COMPR. POWER (Low Temp.} = 1910 WATTS
52 39.4 38.1 375 358 2.97 3.13 3.21 3.29 HSPF (MIN DHR) = 7.30
57 42.4 41.0 40.3 39.6 3.04 3.20 3.29 3.37 COEFF. OF PERF. (High Temp.) = 3.38
62 455 440 432 424 3.1 328 3.36 3.45 COEFF. OF PERF. {Low Temp.) = 2.00
67 485 46.9 461 453 3.18 3.36 3.44 3.53 OUTDOOR FAN POWER = 230 WATTS
72 51.5 498 489 48.1 3.25 343 352 3.61 INDOOR FAN POWER = 450 WATTS
WCY042F—A AT 1400 CFM
0.D. HEATING CAPACITY (BTUH/1000) AT TOTAL POWER IN KILOWATTS AT CORRECTION FACTORS - OTHER AIRFLOWS
TEMP.  INDICATED INDOOR DRY BULB TEMP.  INDICATED INDOOR DRY BULB TEMP. (Value at 1400 CFM times corr. factor
F. 60 70 75 80 60 70 75 80 = Vallég at New Airflow)
-3 8.68 8.67 8.56 845 233 2.45 251 2.57 AIRFLOW 1225 1575
2 12.1 1.8 116 15 2.43 255 2.61 2.67 HEATING CAP X0.99 X1.01
7 15.4 149 147 145 252 265 2.72 2.78 COMPR. KW X1,02 X0.99
12 18.6 181 17.8 175 261 275 2.82 2.89 VALUES AT ARI RATING CONDITIONS OF:
17 21.8 212 20.9 206 2.71 2.85 2.92 2.99 70847/43 (High Temp. Point)
22 237 230 227 224 276 2.91 298 3.06 781715 (Low Temp. Point
27 25.6 249 245 24.1 2.82 2.97 305 3.12 A'RFLSW ’A“‘O?l?h”T‘ ~ 40000 BTUH
32 275 267 263 25.9 2.88 3.03 an 3.19 eI A (g e o
37 29.4 286 28.1 277 2.94 3.09 3.17 325 o oﬂ"“e AP. (Low Temp.) = 21200
42 313 30.4 299 295 2.99 316 3.24 332 PR. POWER (High Temp.) = 2590 WATTS
47 412 100 394 3838 327 3.45 3.54 3.63 COMPR. POWER (Low Temp.) = 1990 WATTS
52 445 431 25 18 336 35 384 374  pSPE(MINDHRI=7SS )=3.40
57 47.7 46.3 455 44.8 3.46 3.65 375 3.84 COEFF. OF PERF. (Lo?N o 38
62 509 494 486 479 355 375 385 395 G OTDOON EAt PO o Har e
67 54.2 525 51.7 509 3.64 385 395 4.06 INDOOR FAN POWER = 600 WATTS
72 57.4 55.7 54.8 539 374 395 4.06 4.16
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Technical Instructions
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Introduction

The LGC is a part of the LANgate family and provides
communications between a workstation and a control
moduie network (CMnet) consisting of fewer than 100
modules. The CMnet is a peer-to-peer local area network
which uses a “‘token-passing” protocol to allow all control
modules to communicate with one another with equal
authority. A workstation can communicate with the CMnet
through the LGC when direct-connected (DC) or modem-
connected (MC), or it can communicate on the CMnet
through any other module with 2 Direct-Network (DN)
connection. The LGC does not have a Direct-Network
(DN} connection.

The LGC communicates with the CMnet through an EIA-
485 port. Signal integrity on the CMnet is affected by the
wire gauge and the total amount of wire in the segment. A
segrment is the network of modules between gateway
modules or repeaters. Repeaters, which boost communica-
tion signals, are available from ALC for legacy (9600 bps
or 38,4 kbps) CMnets and for ARCNET (156 kbps)
CMnets. Ask for part number REPOPT or REP485,
respectively.

The LGC provides two E1A-232 console ports and an
Access port for connecting to a workstation, portable
computer, or modem. These ports can communicate at
speeds of 9600 bps or 38.4 kbps. The Access port requires
a signai converter (ALC part number APT) and is designed
for transferring memory or troubleshooting. When an
ARCNET CMnet is used, the Access port can receive
colors but cannct receive alarms.

NOTE: You mustuse FB Link v2.7a or later in order to
download to any module containing Exec 6 or later.

100 poces Masnam 40 nodes maxiian

Figure 1. Network Architecture

Specifications

Power: 24dVAC+10%, 50-60Hz, 7.2VA.

Console Ports: Two EIA-232 serial ports (one D-sub 9-
pin connector and one 5-pin pluggable screw terminal
block) switch selectable for 9600 bps or 38.4 kbps.

CMnet Port: E1A-485, twisted pair, sclectable for 9600
bps, 38.4 kbps, or 156 kbps, optically isolated.

Status Indication: Visual (LED) status of EIA-232
communication, CMnet communication, running, errors,
and power.

Temperature Range: 0-130 °F (-17.8 to 54.4 °C),
relative humidity 10-90%, non-condensing.

Protection: Built-in surge and transient protection
circuitry.

Listed By: UL 916 (PAZX), C-UL C22.2 No. 205-M19
(PAZXT).

Mounting

Mount the LGC in an enclosed pancl using the four holes
provided on the module’s cover plate (see figure 2). Make
sure that nothing comes in contact with the back of the
printed circuit board, and leave approximately 2 inches (5
cm) on each side for wiring.

The LGC is designed to be mounted inside the building
envelope. All warranties are void if mounted outside.

Figure 2: Mounting the LGC

Rev. [28-JUN-T3) L0
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ElA-232 U
Console ~
5 Power
Port 1 \ ' .
@ - Switch
Lo
bl .iec
ElA-232 L= ,@ '
Consol o i ooz 118"
Port 2 S Manual Format
Auxilary 2] e | Button
Device
Port \ B e : i Addressing
B : s =3 DIP Switch
CMnet ——T é . o
Baud Rate = A?‘PWE P B CMnet
Jumper n\ n Connection
Accoess o\ -
Port { \ & 1/4" !
LEDs
Figure 3. LGC Module Dimensions and Layout
Power Wiring CMnet Communications

CAUTION: The LGC modules are Class 2 devices (less
than 30 VAC). Take appropriate isolation measures when
mounting an LGC module in a control pane! where non-
Class 2 devices or wiring are present.

l.

[

Turn the LGC’s power off. This prevents the module
from being powered up before the proper voltage is
verified.

Make sure that the 24 VAC power scurce is off.

Connec: the power wires to the module’s power
terminals labeled Gnd and 24 VAC (see figure 4.

Apply power to the transformer.

Make sure that 24 VAC is present at the module’s
power input terminals.

Turn the module’s power switch on

When the LGC turms on, the Power LED turns on and
the Run LED turns on and begins blinking. (See
figure 3 for the LED’s location.) If the module does
not respond, call Technical Support at (770} 429-
3002.

ALC recommends that you use a dedicated, 22ZA WG to
18AWG twisted pair copper wire for CMnet (EIA-485)
wiring. Wire sizes smaller than 22 gauge or wires that are
not twisted may cause intermittent communication prob-
lems. For more information about CMnet wiring, refer to
the Technicai Handbook or to the 156K Wiring Technical
Instructions.

You can use only one LGC on a CMnet.

#18 Twisted par
to CMnet

Figure 4: Power and Communication Wiring

Fev. [20J0URNG8] TCC
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Applications

The U551 unitary controller is designed
for a variety of HVAC terminal unit
control applications including Heat
Pumps, Unit Ventilators and Fan Coil
Units. Part of the InterQp” system, the
U-line controtlers communicate using
BACnet™ MS/TP over EIA-485 on twisted
pair. U-line controllers communicate via
the UNI, a unitary controller router that
can network multiple U-line controllers
to other parts of the InterOp system.

Key Features and Benefits

e Versatile controller suitable for a
variety of HVAC packaged terminal
unit applications including heat pumps,
unit ventilators and fan coil units.

e Uses native BACnet MS/TP communica-
tions - the ASHRAE industry standard
protocol-for interoperability.

¢ Compatible with the LogiStat series of
smart ro0m Sensors.

¢ Built-in 0-10VDC AO available for
modulating valve or damper control.

e Compact and rugged plastic enclosure
for easy mounting.

érsatilé Unltéry Cant}'oller
Heat Pumps, Fan Coil and Other

KD

OUTIRPINTN

® Optical isolation provided on the
communication network for protection.

e Uses a 16-bit microprocessor with Flash
memory for future upgrades that can be
remotely downloaded - no firmware
changes!

e Optional single/dual air flow sensors for
pressure independent VAV applications.

The U551 unitary controller is fully
programmable and includes a backup
default algorithm for full standalone
operation. In conjunction with LogiStat
Plus or Pro, the controller offers a local
setpoint adjustment and override into an
occupied mode. Override information can
then be reported to workstation software,
SuperVision, for tenant billing.

Engineered for quality and relizbility in
the field, the U551 boasts a robust
electronic design that enables building
operators to easily upgrade firmware in
the future with minimal cost.

Automated Logic Corporation

1150 Roberts Boulevard = Kennesaw, GA 30144
770/42%-3000 ¢ 770/429-3001 Fax
www.automatedlogic.com
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Measur:;:re\{ L;-.;?j“
U551 Specuflcatlons

Power: 24VAC £10%, 7.5VA, 50-60Hz. Dual power connection comprised of double

terminal strips for easy wiring and multi-dropping 24VAC power between
multiple U-line controllers,

Physicat: Rugged GE C2905HG Cycoloy plastic - UL 94 V-0 fire retardant for plenum
mounting. (

U-line Communication: Native BACnet™ MS/TP, ASHRAE's industry standard protocel.

Media: EIA-485 twisted pair, selectable between §600 and 38.4K bzud. Wire

terminates into a remevable terminal stiip.

Optional Air Flow Sensor: Compatisle with U-line Single air Flow sensor (USF) or U-line Dual air Flow
sensor {UDF) for pressure independent VAV applications. Connects directly
with cable/connector provided with USF and UDF.

Microprocessor: 16-bi Hitachi H8 microprocessor.

Memory: ?KB RAM, 60KB Flash.

Digital Outputs: Five digital outputs, relays sated at 1A resistive @ 24VAC.

Uriversal Inputs: Five universal inputs, 0-5V0DC, 10K ochm Thermistor (BAPT Type II curve),
LogiStat series of smart sensors.

Analog Outputs: {ne analog vutput, 0-10VDC (5mA max).

Environmental Operating Range: 0° to 130°F (-17.8° t0 54.4°C), 10%-95% RH non-condensing.

Protection: Surge and transient protection circuityy for power. inputs, outputs and optical
isolation far communications.

Listed By: UL916 (Cznadian Std.C22.2 No.205-M1983),CE (1997),
FCC {Part 15-Subpart B-Class A).

Weight: 0.7 1b. {0.31Kg)

Overall Dimensions: 5-1/18" (mdth) by 5-11/16" (height) by 1-1/2" (minimum panel depth).
129mm (width) by 144mm (heicht) by 38mm (minimum panel depth).

Mounting' Two mounting holes center line as below with 5-9/16” (141mm) spacing
(height).

141 ’___
| 1 Mounting hote
1 spacing 5-3/16", L

Automated Logic Corporation
1150 Roberts Boulevard * Kennesaw, GA 30144

A 770/429-3000 » 770/429-3001 Fax
MW/‘?"MWWM— / wwwautom/atedloglc.
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S-line eontrol modules are part of the
Automated Logic Corporation InterOp™
system, which includes the M-line {multi-
equipment application) and U-line
(unitary-equipment application) control
mocules. S-line standalone contrellers
bring rugged dependability to single-
equipment applications. Superior design
means they stand up to a range of envi-
ronmental conditions, and even rooftop
installations. S-line controllers utilize
native BACnet™ communications over a
high speed ARCNET 156K baud netwaork
for superior pe:formance.

Key Features and Benefits

* Single-equipment design facilitates
implementation of dedicated custom
control strategies.

« Native BACnet communication over a
high speed ARCNET 156K baud network.

« sraphical programming with EIKON
- easy self decumenting pragramming.

s Tough construction delivers superior
performance and reliability in the field.

¢ Removable screw terminal strips simplify
maintenarnce.

« 32-bit microprocessor.

S Line: Engineered for Single
Equipment Applications

The $6104 control module is an excellent
choice for rooftop environments and is
mountable directly in or on rooftop
equipment. With powerful 32-bit micro-
processor technology. universal inputs, and
digital and analog outputs, S-line control
modules are a perfect match for all types
of single-equipment control situations.

Support for EIKON graphical programming
also provides an unmatched capability to
engineer complex control sequences,
verify performance, and generate instant
documentation alt without special
programming expertise. EIKON makes it
easy to customize the control algorithms
for a variety of operation sequences.

Each S-line controller is fully prcgrammable
and offers full peer-to-peer communications
with other S-line or M-line controilers.

Circuit boards in S-line units are

protected by a rugged aluminum cover.
which also provides optimum electrical
pretection and noise immunity by serving
as a ground plane. The aluminum cover
also offers flexible mounting options.
Every S-line controller features removable
screw terminal strips to simplify installa-
tion and maintenance.

Automated Logic Corporation

1150 Roberts Boulevard » Kennesaw, GA 30144
770/429-300C * 770/429—3001 Fax
www.automatedlogic,com
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56104 Specuflcatlons

Power: 24VAC # 10% 20VA.

Physica: Rugged aluminum cover, Eemovable screw terminal blocks. (

Protection: Surge and transient protection circuitry for power and cormmunications.

Communication: BACnet™ over ARCNET 156K baud (or CMnet for backwards compatibility
with existing ALC systems). Includes optically isolated communication port
and diagnestic port.

Microprocessor: 32-bit Mctorola MC68-series micrcprocessor.

Memory: 512K byte of Flash memory and 128K yte of non-volatile battery-backed RAM

Environmental Operating Range:

-20%-150%F (-28.9 to 65.6°C), 10-25% RH non-condensing.

Digital Outputs:

Six digital outputs, relay contacts rated at 34 resistive @ 24VAC
Hand-Cff-Auto switches. LED indication.

Universal Inputs:

Ten universal inputs, C-5VDC, 4-20mA (input burden 500 Chms}.
Thermistor (3APT Type 11 curve).

Resolution:

10 bit A/D.

Input Pulse Frequency:

10Hz (miniraum 50m$ puise width).

Analog Outputs:

Four analog outputs, 0-10VDC, 0-20mA, LED indicaticn.

Resclution:

8 bir D/A.

Listed By:

UL916 (Canadian Std €22.2 No.205-M1983), CE. FCC Part 15 - Subpart B - Class A.

Overall Dimensions:

width

8-7/8" (width) by 7-1/2" (height) by 2-3/«" (recommended panel depth).
225mm (width) by 191mm (height) by 70mm (recommended panel cepth).

v 1 ‘;5 T Depth

Mounting Hole Dimensions: ' mé?’)/lﬁ" {width) by 5" (heignt).

‘:%j . N 213mm (width) by 127mm (height;.
L =R . &

=

TP
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RESOLUTION NO. 2000-94

A RESOLUTION OF THE LODI CITY COUNCIL AUTHORIZING THE
CITY MANAGER TO PROVIDE A PUBLIC BENEFITS PROGRAM
GRANT TO UNITED CONGREGATIONAL CHURCH

WHEREAS, the State has mandated that beginning January 1, 1998, the City of
Lodi is obligated to fund various programs through a Public Benefits Charge (PBC)
based on a historical electric revenue requirement; and

WHEREAS, the requirement amounts to approximately $1M per year that must
be dedicated to qualifying programs such as energy efficiency. A further stipulation is
that these efforts must be done on the customer’s side of the meter in order to qualify;
and

WHEREAS, the City of Lodi Electric Utility, in partnership with Energy Masters,
International, completed a Comprehensive Energy Engineered Analysis of United
Congregational Church located at 701 S. Hutchins Street. As a result of this
assessment, it has identified specific energy conservation measures and the associated
energy, maintenance and operational savings that could be implemented as part of
United Congregational's overall construction project. Specifically, United Congregational
Church will be installing and/or retrofitting the following items within their facility:

» removing a number of inefficient HVAC (heating & cooling) units on the classroom
area of the church property, and installing new, highly efficient HVAC heat pump
units;

» retrofitting all existing classroom, office space and sanctuary lighting with state-of-

the-art fluorescent lighting and associated controls;

installing a new, 15-ton energy efficient air cooled chiller (air conditioning system) for

the sanctuary;

» replacing the existing boiler, with a new, highly efficient piece of equipment that will
compliment the aforementioned 15-ton chiller;

» installing a new automated control logic system (often referred to as an energy
management system) designed to allow church personnel the ability to remotely
schedule (turn on/off) and operate the facilities HVAC system.
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WHEREAS, the Public Benefits Program Grant in the amount of $75,769.75
reflects a 25% energy efficiency incentive rebate for the total cost of the project to United
Congregational Church. The 25% rebate is consistent with all other rebates offered to
commercial and industrial electric utility customers throughout Lodi that participate in the
City of Lodi Energy Services Partnership Program (which is an element of the City of
Lodi Public Benefits Program).

WHEREAS, the Electric Utility Department recommends that the City provide a
Public Benefits Program Grant of $75,769.75 for a demand-side management project at
United Congregational Church.

BE IT RESOLVED, that the Lodi City Council hereby authorizes the City
Manager to provide a Public Benefits Program Grant in the amount of $75,769.75 to
United Congregational Church for a Comprehensive Energy Engineered Analysis.

Dated: June 7, 2000



| hereby certify that Resolution No. 2000-94 was passed and adopted by the Lodi
City Council in a regular meeting held June 7, 2000 by the following vote:

AYES: COUNCIL MEMBERS - Hitchcock, Land, Nakanishi, Pennino
and Mann (Mayor)

NOES: COUNCIL MEMBERS — None
ABSENT: COUNCIL MEMBERS ~ None

ABSTAIN: COUNCIL MEMBERS —~ None
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